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Next summer, against the picturesque background of Tan- 
ganyika, Rhodesia, the Transvaal and the Cape of Good 
Hope, sixteen Lockheed Lodestars will enter the service of 
South African Airways. Among the world’s fastest trans- 
ports, these Lodestars will be powered by Twin Wasps — 
bearing, like every other South African Airways’ airplane, 
the symbol of dependable Pratt & Whitney engines. 

PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 




W HEN the mighty Curtiss-Wright 
36 -passenger substratosphere air- 
liner takes off on its test flight, it will 
symbolize the tremendous progress made 
by American aviation. 

It is a far cry from the Wright brothers' 
“strange contraption’’ that stayed aloft 
only 59 seconds and flew only 852 feet to 
this super-ship that will fly from coast 
to coast between evening and breakfast 

Winging through the substratosphere 
at 20,000 feet, its 14-cylinder Wright 
Double-Row Cyclone 1700-horsepower 
engines will give it a top speed of 243 
miles an hour, a cruising speed of 210. 

This 36 -passenger airliner will be a 
model of safety, too. A “tell-tale” system 
will warn pilots when any vital part of 


the engines, controls or equipment is not 
functioning properly. 

Just as the 36 -passenger substrato- 
sphere airliner symbolizes progress in 
aviation, so does Shell Aviation Fuel 
stand for tremendous progress in avia- 
tion fuels and lubricants. Shell — the first 
to develop 100-octane fuel commercial- 
ly — is proud to report that when the 
new airliner takes to the air, its tanks 
will be filled with IOOO gallons of Shell 
Aviation Fuel. 

Throughout the country Shell is playing 
an important role in the growth of Amer- 
ican aviation. More and more fliers— 
commercial and private — are turning to 
Shell Aviation Fuel because it is bal- 
anced gasoline that gives you quick 
starting, instantaneous response to the 
throttle during the take-off and climb, 
and, in addition, low fuel consumption. 




THE NEW COMPLETE PIPER CCB COCPE 


IN FAVOIt 

BECAUSE IT IS 

FIRST IN ! 

P IPER leadership has never been more dra- 
matically demonstrated than in the new 
Piper Cub Coupe. You’ve heard about the quiet, 
effortless performance of its muffled and com- 
pletely-cowled engine. You’ve admired the 
beauty of its smooth, swift-flowing lines from 
spinner to trimming tab. You know from exper- 
ience the operating economy of Piper Cubs. 
Now complete the picture. Put yourself in the 
pilot’s seat of the new Coupe and fly the ship 
that’s already “First in Favor” among pilots the 
country over! There’s a free demonstration wait- 
ing for you at a nearby airport. 

These Extra Features . . . N'o Extra Cost! 
No extras to buy with the new complete Piper Coupe! In 
addition to those popular features of last year, standard 
equipment includes a stainless steel exhaust muffler, park- 
ing brake, glove compartment and all-metal, locking 
doors. With a Lycoming 65 h.p. engine, SI 948 . . . with a 
Continental 65 h.p. engine, S199S ... as little as S650 down. 

OUTSELLS ALL OTHER LIGHT PLANES COMBINED 


*333 


FOR T1IE NEW I’ll’ER ti lls 

The famous Continental 40 h.p. Piper Cub 
Trainer is now priced at only $995 . . . the 
Lycoming and Franklin 50 h.p. Trainers, 
S1298 . . . the Continental 50 h.p. Trainer, 
81368 . . . the Continental 65 h.p. Trainer 
with dual ignition, S1598 . . . the Lycoming 
65 h.p. Coupe, 81948 . . . the Continental 65 
h.p. Coupe, $1995 . . . the new three-place 
Cruiser with dual-ignition Lycoming Geared 
or Continental 75 h.p. engine, 81798. Coupe 
and Cruiser models have 2-S rating. All 
prices F.A.F. Lock Haven, Pennsylvania. 


FREE FATA LOIS Send today for 
new free literature, details of the free flying 
course given with each Piper Cub and the 
name of your nearest Piper Cub Dealer. 
Piper Aircraft Corporation, 310 A Street, 
Lock Haven, Pennsylvania, U. S. A. 
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" Old Smoothie . 


“HALLOWELL” 

STEEL WORK-BENCHES 

provide a permanently smooth working surface 
ideal for aviation production 


Back in the “makeshift” era, work- 
benches were just home-made, wooden 
jobs knocked together by the carpenter. 
They soon developed a wobble, their 
tops splintered or 
split, they became 


These advantages 


oil-s 


aked and 


hence a fire hazard. 

In general, they 
helped to h i n d e r 
good workmanship. 

But with the ad- 
vent of “Hallowell” Steel Work- 
Benches, which can be bought for as 
little as the cost of a wooden make- 
shift, the old-fashioned types became 
obsolete because of the obvious advan- 



tages incorporated in all of the 1367 
“Hallowell” bench combinations avail- 
able. 

are: Smooth Work- 
ing Surface, Last- 
ing Rigidity and 
Easy Movability. 
In your shop they 
can mean better 
workmanship, and 
flexible shop ar- 
rangements for as 
long as there is work to be done. And 
needless to say, they make for neater 
appearance. 

And now, may we send you our cata- 
log which gives details? 


Standard Pressed Steel Co. 


JENKINTOWN, PENNA. 


NO JOB IS^TOO BIG • or too small 

for - HPN FASTRAVIRSE 

Aviation presses 

. . . And theii fast Production will 
help make your deliveries on time . . . 



THE HYDRAULIC PRESS MEG. CO., Mount Gilead. Ohio, U. S A. 

District Offices : New York, Syracuse, Detroit, Chicago. 
Representatives in Principal Cities. 






Cuba joins the ever-increasing Stearman family 


The United States Army Air Corps, the U. S. Navy, the 
Brazilian Army Air Corps, the Argentine Ministry of 
Marine, the Philippine Army Air Corps, and now the 
Cuban Army Air Corps, all have one type of military 
airplane in common — the Stearman Trainer. 

With the recent delivery of its initial fleet of Stearman 
primary training planes, which will soon be augment- 
ed by additional units that have just been ordered, 
Cuba is the latest addition to the list of countries that 
have found Stearman training equipment most suited 
to their needs. 

Designed for high maneuverability and accurate con- 
trolability; engineered and built to high safety and 


quality standards — all in accordance with the exact- 
ing requirements of the U. S. Army and Navy — the 
Stearman series of primary and advanced training 
planes have established an excellent reputation for 
all-around serviceability. Behind this reputation is a 
wealth of experience in the design and manufacture 
of military training equipment — a field in which 
Stearman has specialized for the past five years. 
The Stearman Aircraft Division, with expanded 
plant facilities, is now producing by quantity produc- 
tion methods the largest peace-time order for trainers 
that has ever been placed by the United States 
government. 




LYCOMING 


AVE logged 1500 hours with my three 
Lycomings — and not a cent for repairs," 
boasts a Taylorcraft operator . . . "Burns less than 
two and a half gallons an hour," says a Piper 
Cub owner of his Lycoming . . . 'My Lycoming 
costs less than 58c an hour for gas and uses no 
oil between changes; it's as thrifty as a Scotch- 
states an Aeronca pilot. 

Such noteworthy praise clearly indicates Ly- 
coming's thrift championship of the aviation 
engine industry ... a championship as outstand- 
ing as Lycoming's smooth-as-satin flow of power, 
watchdog dependability, mouse-like quietness, 
quick-as-a-cat response to the throttle and star 
performance. Fly behind a Lycoming and feel the 
difference. And save money! 




FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 




Y ES, this is indeed a great triumph for 
aviation ... a new milestone in the 
history of air travel! And, Texaco 
is proud of its vital part in this achievement. 

For, New Texaco Airplane Oil is used in 
these Wright Double-Row Cyclone 14-cylin- 
der engines— the most powerful engines for 
commercial operation. The spectacular test 
flights give positive proof of the outstanding 
quality of New Texaco Airplane Oil. Signifi- 
cant, too, of the reputation, quality, perform- 
ance of New Texaco Airplane Oil is this 


widely recognized fact: 

More scheduled airline mileage within the 
U. S. and to other countries is flown with 
Texaco than with any other brand! 

Texaco’s experienced aviation engineers 
will be glad to demonstrate that in your own 
daily operations, important savings can be made 
with Texaco Aviation Products. For prompt 
deliveries and engineering service, phone the 
nearest of more than 2300 warehouses in the 
U. S., or write: The Texas Company, Aviation 
Division, 135 East 42nd St., New York, N. Y. 


IMPORTANT FACT 

about the New Giant 
36-Passenger 
Curtiss-Wright Transport 
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THE NEW 1940 HOWARD AIRCRAFTER 

Describes the new 1940 Howard Personal Trans- 
port, one of the outstanding airplanes of the year. 

A copy will be mailed free to responsible 
inquirers. 

Many 1940 Howard's are already being flown by 
prominent owners. See and fly this new airplane: 
ask our distributors or the factory for a demon- 
stration. Larger organization and facilities assure 
prompt deliveries. 



Schools Follow Industry Preference 


SIOUX GaiNDINQ MACHINE WET GRINDER 
at Ryan School of Aeronautics 


SIOUX AIRCRAFT .!!». VALVE SEAT GRINDER 

at E. W. Wiggins Airways, Inc. 


Send for full information 








THE 


NEW LEARADIO TRI-POWR 
PORTABLE FEATURES OPERATION 
ON AC, DC, AND BATTERY 

-JUST FLIP A SWITCH! 


SAME PRICE 


TRI-POWR 

PORTABLE 


r output. New 
:s. Everything n. 


W ' Covers all radio ranges -all commercial 
broadcast frequencies. Weighs only 12 'A 
pounds. Order a Tri-Powr today from your 
own dealer — or direct from our sales de- 


COMPLETE WITH BATTERIES 
$5.50 ADDITIONAL FOR 
SPECIAL LEARADIO HEAD- 
PHONES 


LEARADIO 


EVERYTHING NEW 





W HAT type of tire will give you most 
efficient service? That depends upon many 
different factors. But one thing you can be sure 

year. Not only because Goodyear’s experience 
in building aviation til 
facturer’s by years, b 
has pioneered many of 
in airplane wheel and 
panion of Goodyc 
able performance 
Brake — the 



lickest-stopping brake made. We will be glad to 
sist you in selecting proper types and sizes of 
res, tubes, wheels, brakes and tailwheels for your 
lecific landing gear problem. Write Goodyear, 
eronautics Department, Akron, Ohio, or Los 



On your new ship specify 
GOODYEAR airplane l ires, wheels and brakes 







Within these walls is the largest and 
most complete group of propeller test- 
ing facilities in the world. Specially 
designed and solely used for propeller 
testing, these new laboratories will en- 
ableHamiltonStandard to test propellers 
for engines up to 5,000 horsepower! 


Here, tomorrow's propellers are passing 
through the most rigorous tests that sci- 
ence can devise. ..assurance thatthe ad- 
vancing requirements of performance 
and safety will find Hamilton Standard 
prepared to maintain its world-wide 
reputation for propeller achievement. 


HAMILTON STANDARD PROPELLERS 

a. ,///, il„. ,j UNITED AIRCRAFT CORPORATION JLtj.rJ, C, 
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In good company 

... as usual l 

Newly completed Curtiss -Wright Model CW-20 transport, 
America’s largest twin-engined substratosphere plane, 
carries a full complement of 

Pioneer instruments 

Aviation's latest advances— innovations beneficial 
to traveler as well as pilot — are incorporated in 
this magnificent new Curtiss-Wright sky-giant. 

Quite naturally, then, Pioneer flight instruments, 
navigational instruments and Autosyn remote- 
indicating instruments are chosen air-mates of 
this newest pioneer of progress. 

PIONEER INSTRUMENT 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 


s 





WINGS FOR THF COBRA 


Possessing the striking power of its namesake, the 

for a single engine, single seat pursuit airplane 
with superior speed, fire power, vision and man- 
euverability. Completely new and incorporating 


SPEED.. .The Airacobra carries the high speed of 
interceptor pursuit type airplanes to around the 
400 m. p. h. mark with full military load. 


vision is made in the nose of the fuselage for in- 


VISION... Due to the location of the engine 

MANEUVERABILITY ... Location of the engine 
near the center of gravity of the airplane permits 
a greater degree of maneuverability than is pos- 
sible with the conventional arrangement. 
LANDING ... The Airacobra's retractable tricycle 
landing gear adds extra safety to take off and 
landing — especially important with pilots of lim- 


mmiiHiunn 
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Picked Up Along Editorial Airways 


» ANOTHER YOUNG MAN 
WAS TAKEN from the ranks of 
aviation executives last month. A 
vice-president of the Curtiss-Wright 
Corporation at the age of 38, Robert 
P. Farnsworth died February 17, in 
the Harkness Pavilion of New York’s 
Columbia Presbyterian Medical Cen- 
ter, following an illness of only two 
weeks. Bob had been with Curtiss- 
Wright for ten years. His first job 
in the corporation was in the Wash- 
ington office where he signed on in 
April, 1930. In 1932 he was trans- 
ferred to the export division and, in 
connection with this assignment, he 
traveled extensively in Europe and in 
the Near East. In 1932 he repre- 
sented the corporation in Paris. Prior 
to his connection with Curtiss-Wright 
he passed a year in training with the 
U. S. Army Air Corps at Brooks and 
Kelly Fields. Born in Plattsburg, 
N. Y., he attended the local high 
school and Blair Academy, Blairs- 
town, N. J., before entering Williams 
College in 1921. He was graduated 
four years later, having been elected to 
Phi Beta Kappa. His first position 
following graduation was with a firm 
in Wall Street, which he left to join 
the Air Corps. 

Surviving are Mrs. Farnsworth, the 
former Sigrid Maijstrom, whom he 
married in Stockholm in 1932; two 
sons, Peter and Michale; and a 
brother, Charles F. Farnsworth of 
Montclair. 

» IT IS A POPULAR PASTIME 
to take cracks at Congressmen and 
very frequently they are not unde- 


served, but it is only fair to call atten- 
tion to those instances in which our 
lawmakers give evidence of an 
accurate appraisal of some current 
problem. An excellent example is 
found in Congressman Woodrum's 
report on the Independent Offices Ap- 
propriation Bill for 1941 which pro- 
vides the wherewithal for the National 
Advisory Committee for Aeronautics. 
Quoting from the section on the 
N.A.C.A. : 

"In the present disturbed condition 
of world affairs the importance of 



accelerating aeronautical progress can- 
not be overemphasized. Scientific 
laboratory research is the chief 
foundation on which aeronautical 
progress is based. The Army, the 
Navy, and the Civil Aeronautics 
Authority are all represented on the 
N.A.C.A. and they depend upon that 
scientific organization to coordinate 
and to meet the research needs of avia- 
tion and to provide constantly the new 
knowledge necessary to keep the 
United States at least abreast of other 
nations in the development of aero- 
nautics for both military and commer- 
cial progress. 

“The Army and the Navy will ex- 
pend during the coming year approxi- 
mately ?300,000,000 for new aircraft. 
To safeguard this expenditure the 
N.A.C.A. must provide solutions to 
many important technical problems 
for the military services. * * 

These excerpts give ample evidence 
of the Congressional grasp of an im- 
portant clement in the progress of 
commercial aviation as well as 
national defense. 

» BUT CONGRESSMEN MUST 
BE EDUCATED sometimes and our 
hats are off to Gill Robb Wilson and 
his coworkers in the new N.A.A. for 
the part they took in convincing Con- 
gress that ?1,000,000 of the CA.A. 

appropriation be restored after it had 
been sliced off in the shuffle. This 
particular million had been earmarked 
for a new airway and was much 
needed. This piece of work is a most 
promising indication of the type of 
leadership which has at last found its 




A Priceless Ingredient of Airline Success 
Is the PASSENGER CONFIDENCE Douglas Airplanes Inspire 


WIY 


jobs like this and many will be forced 
to revise our beliefs in the effective- 
ness of N.A.A. 


» THE HIGH COST OF AIR- 
PLANES has been in some part due 
to lack of standardization of parts, 
materials, and equipment going into 
them. Many a plane manufacturer 
has had to pay through the nose be- 
cause the fellow who sold him his 
materials has had to carry an unreas- 
onably large inventory of different 
sizes of nuts, bolts, tubing, and light 
alloy shapes or a dozen assorted 
widths of safety belting. And as the 
industry expanded, this condition be- 
came worse instead of better. A short 
time ago the Elastic Stop Nut Corpo- 
ration appealed to the manufacturers 
for cooperation in standardization of 
nut sizes and invited the Eastern 
manufacturers to visit their plant and 
see at first hand the supplier's side of 
the problem. That started an organ- 
ization for standardization. Then fol- 
lowed meetings at Curtiss- Wright 
(Buffalo), Martin, and Grumman, 
Vought-Sikorsky and Republic. Fif- 
teen companies arc participating 
through their leading engineers, and a 
movement is now afoot to prepare a 
standards program for final adoption 
by the S.A.E. The committee is to 
be congratulated on the steps they 
have taken to place aircraft manufac- 
turing on a more economical and 
efficient basis. 

» WHY TRAVEL BY RAIL when 
the airlines get you there four times 
as fast, with at least equal safety, and 
probably in the future at reduced 
fares. This brilliant performance 
plus the cooperation and encourage- 
ment of the C.A.A. should mark the 
beginning of the air travel boom we 
have been waiting for. But with all 
this increased activity in the offing 
there is an even greater need for eter- 
nal operating vigilance. Yielding to 
the inevitable temptation of slipshod 
maintenance or loose operating prac- 
tices to accommodate the expected 
peaks will result in serious setbacks. 

» DON’T BE ALARMED if you 
were a speaker at the recent Institute 
meetings and noticed an attractive 
young lady making sketches while 
you spoke. The sketcher was Mrs. 
Elizabeth P. Korn, Aviation's artist, 


who has recently come to this coun- 
try from Europe where her talents are 
well known. Unfortunately Mrs. Korn 
was unable to catch everyone at the 
Institute meetings and we apologize 
to those who were omitted. But there 
will be other opportunities and your 

among those present we will gladly 
send you the original sketch on re- 

» SOME of our readers may have 
noticed an article in American Avia- 
tion, issue of February 1, 1940, refer- 
ring to a suit filed by us against them. 
This article and another published in 
American Aviation over a year ago 
contained many misstatements. How- 
ever, we do not feel that we should 
consume space which rightly belongs 
to our readers in order to air our pri- 
vate disagreements with other pub- 
lishers. We believe that it is suffic- 


ient for us to point out that the title 
“Aviation" is a registered trade mark 
and its first use dates back to 1916. 
That in 1937, when the first announce- 
ment of the contemplated publication 
of American Aviation was issued, we 
protested against the use of the title 
upon the advice of competent attor- 
neys that it was m legal conflict with 

attempts to iron out the matter amic- 
ably with no success, and the accumu- 
lation of written evidence of confusion 
in the minds of many oi our readers 
and advertisers, and inconveniences 
and losses to some of them because of 
the similarity of titles, that we felt 
compelled to start suit to right what 
we considered a definite wrong. Con- 
trary to any implication which the last 
article in American Aviation may 
have created, the case is still pending 
in court and has not been finally 
adjudicated. 


"McGuire's Lobbying to Save His Re-leathering Appropriation!" 
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planes are safeguarded with Bendix Landing -Gear 
Equipment. Years of painstaking analysis of every 
force set up during the critical moments of ground- 
contact, underlie the design and dimensioning of 
Bendix Pneudraulic Shock Struts, Bendix Wheels 
and Brakes and Bendix steerable and swivelable 


Initial impact shocks and the lesser bumps of taxi 
and take-off runs are efficiently absorbed; decelera- 
tion is effected in minimum distance and with direc- 
tion nicely controlled; easy rolling and tail maneu- 
verability, by hand or by tractor, facilitates moving 
the plane inside the hangar or on the warm-up line. 


Every facility, every compilation of landing-gear 
data, every benefit of Bendix' years of experience in 
this specialized work, is at the industry's command. 


In order to have “what it takes” for landing with 
minimum shock, for a well-controlled taxi-ing run 
and for sure and smooth take-off, most modern air- 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 
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ROBERT OSBORN 


» A New Orleans paper shows a 
picture of a captured pelican which had 
been forced down by ice on its wings 
during this winter’s spell of very cold 
weather in the south. In the past, 
whenever anything new has been de- 
veloped for the airplane, ornithologists 
have always claimed that, shucks, birds 
had that feature all worked out long 
ago, — ailerons, streamlining, retract- 
able and amphibious landing gears, 
wings aspect ratios to suit the flying 
characteristics of the type of bird, for- 
mation flying, — and so on. 

All right, you bird fanciers, how 
about de-icers? 


» The way of the inventor seems to 
be as hard as that of the proverbial 
transgressor. According to a New 
York Herald-Tribime article, Harold 
Lentz, who runs a seaplane school on 
the Hackensack River in New Jersey, 
is completely tired of his own ingenu- 
ity. When the river froze over re- 
cently he added extra wheels on his 
seaplane and operated from a marsh 
near his base. Three times so far he 
has had to explain to radio car police- 



men that he is not a spy photograph- 
ing nearby radio towers, and that he 
has not cracked up in the marsh and in 
need of rescuing. So Mr. Lentz has 
written to N. J. State Aviation Di- 
rector Wilson asking that all nearby 
police departments be notified that he 
is just another fixed base operator try- 
ing to get along. 


» "Compared with the old days when 
you had to wear three pairs of boots, 
three pairs of gloves, a flying suit, a 
fur-lined helmet, a face mask and 
goggles to keep from freezing to death 
in an open plane, ‘flying today is an 
absolute cinch,' Blanche Noyes of 
Washington, one of the nation's lead- 
ing aviatresses, said Wednesday be- 
tween sessions of the National Aero- 
nautic Association at The Roosevelt. 

“ ‘Now all you have to do is climb 
in a plane and press a button. You 

and arrive at your destination with 
every curl on your head in place. 
When I think of the way we had to 
crank that propeller, of all the clothes 
we had to wear, of the way our hair 
and makeup looked when we reached 
important airports’." (From The New 
Orleans Times Picayune) 

You have something there, Mrs. 
Noyes! When the self starter, en- 
closed bodies, easier driving and 
greater reliability entered the auto- 
mobile field, so that women could 
handle a car as easily as the men, 
the industry really got into produc- 
tion. — and it is easy to sec that just 
about the same thing is taking place 

We remember just a few years ago 
that we happened to be in Chicago 
when the Ford Reliability Tourers, 
including one lady pilot, arrived at 
the airport. Always the gent, we 
helped the lady pilot with her bag- 
gage from her plane to the hotel bus, 
— but we had no idea what a chore 
that lugging of baggage was going 
to be. Her "Overnight Bag” was 
full of tools, including a welding torch 
and an anvil we suspected, and the 
parachute case contained spare cyl- 
inders, rings, connecting rods and 
spark plugs. Furthermore, she had 


made good use of all of this equip- 
ment in making repairs, by herself, 
after the two forced landings she had 
during the Tour. 

» An article on aerial cameras as 
used in warfare, also from the Herald 
Tribune, states that they have now 
been so highly developed that they can 
take clear photographs through dark- 
ness, cloud banks, and dense fog. 
Furthermore they can locate mine 
fields accurately and can take stereo- 
scopic pictures which cut through the 
maze of camouflage showing the topog- 
raphy of the land accurately. 

It's all very well for these amazing 



“candid" cameras. 

‘‘ITALIAN DISTANCE FLYERS 
LAND 3,000 MILES SHORT" 

(Headline on A. P. Dispatch) 
Strangely enough, we think that this 
casual headline is another good indi- 
cation of the remarkable progress 
which has been made in aviation. The 
Italian airplane which was being used 
in an attempt to set a world’s distance 
record had covered 4,400 miles, and 
therefore to be forced down by a fuel 
leak 3,000 miles short of the goal is 
no disgrace to any airplane nowa- 
days. However, it wasn’t so very 
long ago that it took a very good 
airplane to be forced down 300 miles 
short of an intended distance record. 
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BRITISH AGES 
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Training 25,000 airmen a year for the R.A.F. is one 
of Canada's war jobs for the British Government. 
Empire-Training-Plan details are presented here. 

By James Montagnes 


O N airfields and in training schools 
throughout Canada the British 
Empire has started on the British 
Commonwealth Air Training Plan, by 
which 25,000 pilots, air gunners and 
air observers will be turned out every 
year for at least three years and if 
necessary for a longer period should 
the war last beyond that time. From 
coast to coast young Canadians are 
being rushed through a 26 week course 


which turns them from civilians to 
members of bomber and fighter air- 

Since the outbreak of war plans 
which have been nurtured on paper 
for the past year have matured into 
actuality. Air missions from Great 
Britain, New Zealand, Australia and 
Canada have met at Ottawa and signed 
agreements. The vast complicated 
machinery to get the largest air train- 


ing scheme in history into operation 
has been set up, and now as the snow 
leaves most of Canada's airfields the 
first recruits have started their 

The training of 25,000 fighting air- 
men in the Dominion, with the bulk of 
them being recruited in Canada, is 
considered the Dominion’s most im- 
portant, though not only, military con- 
tribution in this war. Canadians 
think it only fitting that Canada should 
have been picked for the task since 
they contributed about one-third of the 
airmen who flew in the British forces 
in the first World War. From strate- 
gic angles Canada was chosen because 
of its vast interior inaccessibility to 
European bombers, making possible 
aii training in the greatest security. 

The British Commonwealth Train- 
ing Plan has not stopped air training 
in Great Britain, Australia or New 
Zealand. In each of these countries 
training continues, trainees only going 
to Canada to complete their advanced 
instruction before qualifying for actual 
combat work in any section of the 
British Empire or any war zone where 
they may be needed. The Empire 
plans to be as powerful in the air as 
it is on the sea. 

Training is not confined to any one 
section of Canada, but from the At- 
lantic to the Pacific, with the schools 
and fields being concentrated near the 
larger cities. With most aircraft fac- 
tories and maintenance shops situated 
in Quebec and Ontario, with Canada's 
West Point of the air at Trenton, 
Ontario, most of the schools will be 
located in eastern Canada. Provincial 
and municipal governments have 
turned over vast technical schools and 
institutional buildings to the Domin- 
ion government for use as air training 
schools. 

There is no conscription in Canada. 
The Royal Canadian Air Force has 
(Turn to page 107) 
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AIRPORTS 


People who ride on airlines pay a premium for cleanliness and 
comfort such as they get at home or in the best hotels. Sooner 
or later ground facilities must improve to equal those provided 
aboard the airliners.* 


A IRLINE PASSENGERS are un- 
doubtedly the most exacting 
group of travelers in the country. 
They are paying a premium rate for 
the finest travel service that exists. 
To meet their high requirements for 
safety, comfort and speed we have 
provided them with luxurious air 
travel that is unequalled by any other 
form of travel. Our airlines spend 
considerable sums for appointments, 
for hostess service, for hot meals 
served aloft and for the many other 
items that we provide to make our 
passengers comfortable. 

Yet at the end of the trip when 
an air traveler steps from the plane 
he is often forced to enter an air 
terminal building where conditions are 
fa r from satisfactory. The passenger 
whom we have surrounded with luxury 
and super-service in the air may have 


to spend his time between planes in 
a dirty, noisy, crowded terminal 
building. 

Conditions that exist at a great num- 
ber of airports are apparent to all 
of us in the industry and each of us 
is trying to improve them as rapidly 
as possible. There is no solution that 
can be offered that will by any one 
means cure these conditions. They are 
matters that require constant individ- 
ual handling on the part of everyone 
in the business. Our transportation 
industry has much work to do in aid- 
ing and cooperating with the munici- 
palities that provide our airports and 
terminal buildings. 

The objectives of the municipali- 
ties and of the transport carriers are 
two, and these very often seriously 
conflict. One objective should be to 
make the airport attractive to the gen- 


eral public and to sightseers, afford- 
ing them parking place, an oppor- 
tunity to see the planes and the 
operations conducted, and a place 
where an inexpensive meal may be 
purchased. The second objective, par- 
ticularly important to the transport 
carriers, is, while realizing the first 
objective, to make private, highclass 
waiting room, ticketing and restau- 
rant facilities available to air line 
passengers. The achieving of the first 
objective develops new passengers. 
Achieving" the second objective is 
most certainly necessary to retain the 
passengers we now have. 

Transportation by air compared to 
any other form of transportation is a 
premium means of travel. The cost 
of air transportation is, and should be, 
higher than most other forms. The 
passenger has a right to expect in 
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return for that higher cost not only 
speed but greater comfort, greater 
cleanliness and better handling in 
general when he travels by air. This 
requires a standard of airport equip- 
ment and operation, including the 
depot facilities themselves, porter 
service and restaurant, far superior 
to the ordinary type of facility that 
is maintained for ground transporta- 
tion. At the present time, because of 
the physical size of the airplane, air 
travelers are normally congregated in 
smaller groups than they are in rail 

airplanes there is, however, less oppor- 
tunity for private quarters, while at 
the same time we have among air 
travelers a large percentage of people 
who desire and can pay for privacy 
and service. This imposes upon the 
air lines an obligation to provide a 
high degree of personalized service 
on the ground both in facilities and 
in the personnel involved. Space in 
the airplanes is at a premium and 
the passenger naturally expects more 
in the way of completeness of service 
at terminals and intermediate stops. 


The typical railroad station has 
come to be regarded very similar to a 
public street, lined with shops, stores, 
et cetera, through which passengers 
walk to and from the trains. Such 
fixtures as brass cuspidors, noise, 
smoky ceiling, impossible-to-under- 
stand announcers, and hangers-on are 
standard equipment. A good airport 
terminal building, while it must con- 
tain all the conveniences of a good 
railroad station, must certainly avoid 
incorporating the bad features of the 
average railway terminal and must 
make provision for comfort, style, pri- 
vacy, and quiet, efficient service. 

To mention some of the things that 
all airports should contain, it is 
apparent that in addition to attrac- 
tive public waiting room and rest 
rooms, separate facilities for passen- 
gers, not available to the general pub- 
lic, should be provided. It will always 
be difficult and probably impossible to 
obtain the necessary standards of 
cleanliness and comfort in facilities 
that are open to the general public. 

In but very few instances is the 
quality of airport restaurants up to 
minimum standards as far as needs of 
air travelers are concerned. I think 
the time is here when a well run, 
high-class restaurant can be made to 
pay at practically any one of the major 
airports. There are several outstand- 
ing examples where the restaurants 
are attractive, where good food is 


served, and the operators of these 
restaurants are making money. In 
contrast to these few outstanding ex- 
amples, however, the average airport 
restaurant would not do credit to a 
bus station. Many airports lack pro- 
vision so that passengers can board or 
deplane from aircraft without getting 
out in the rain and walking some dis- 
tance. All weather canopies for pro- 
tection against both precipitation and 
sun seem to be an essential part of a 
proper terminal facility. At a number 
of places it is now necessary to use 
individual umbrellas and similar make- 
shift devices which are certainly not in 
keeping with the standards of service 
that the air lines want to maintain. 

Viewed in the light of certain ex- 
pansion, parking facilities at most air- 
ports are at present wholly inadequate. 
In addition to outdoor parking facili- 
ties, the ideal airport should also in- 
clude a garage for the use of cus- 
tomers who are planning to return 
within a day or so and find the stor- 
age of their car at the airport during 
their absence a decided convenience. 

There is much that can be done 
further to improve the general appear- 
ance of airports and the approaches 
to those airports. The airport, far 
more than any railroad terminal, lends 
itsef to beautification by the Park De- 
partment. Enthusiasm should be de- 
veloped to make the airport the princi- 
pal park project of the municipality. 
With the development of pride in the 
municipal airport as a public park I 
think it is almost equally important 
to be sure that the municipality pro- 
vides in its operating personnel the 
best management, courteous policemen 
and attendants. Very often the whole 
atmosphere of an otherwise well 
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equipped airport is destroyed through 
discourteous, and unprepossessing mu- 
nicipal employees who give to the air 
traveler a distinctly bad impression 
of that community. An airport admin- 
istration which provides an appear- 
ance of military proficiency in the 
deportment of all personnel, whether 
air line or municipal, instills confi- 
dence in keeping with the major effort 
of the airlines to provide safety. This 


is particularly important. There is 
nothing which detracts so much from 
the creation of confidence as the 
hurrying about of many personnel, 
the indifference of personnel or the 
appearance that the whole terminal 
operation is being conducted without 
precision and order. 

Considerable improvement certainly 
can and should be made in the han- 
dling of airplanes at loading stations, 
and the mechanical accessories which 
are involved. The innumerable gaso- 
line trucks, air conditioners, loading 
stands, baggage carts, and electrical 
equipment duplicated by each oper- 
ator should be studied for simplifica- 
tion. The simplification of these fa- 
cilities will require a higher degree 
of standardization among the air lines 
and a genuine effort on the part of 
the air lines to work together in the 
handling of commonly necessary and 
commonly used ramp equipment. The 
Operations Committee of the Air 
Transport Association has given this 
subject attention I know, but I feel 
confident that further study can bring 
about desirable action. A common air 
conditioning plant, for instance, with 
underground supply lines to take care 
of all air lines at any one terminal 
would seem to me a worthwhile, 
efficient and economical development. 
Certainly as our volume increases we 
should give considerable thought to 
the handling of mail and in future 
terminals see if provision cannot be 
made for underground conveyors or 
similar devices for the expeditious 
and economical handling of this con- 
siderable portion of our cargo. 

One further point: in the construc- 
tion of future terminal buildings, par- 
ticular attention should be paid to 
acoustics to permit the efficient opera- 
tion of public address systems, again 
using the average railroad station as 
a horrible example as a condition that 
we should avoid. 

Most of these things are obvious 
but they are correctible, not immedi- 
ately, but by constantly keeping after 
them they can and will be improved 
in most instances. One of the best 
points of approach, as far as the 
municipal airports is concerned, seems 
to be the development of an under- 
standing on the part of municipal 
officials of the importance to their 
city of having the hundreds of thou- 
sands of air travelers speak well of 
the portion of the city that they see. 
The airport reflects, to a great number 
of air travelers, the whole city. It 
should make them want to talk about 
it as a good place to be, a good place 
to live, and a place that they want 
to come back to. 





Outwitting the Wind 

The story of a brand-new addition to the Link Trainer. Now the vital factors 
of wind direction and velocity may be added to instrument training methods. 


By J. D. Mountain 

Transcontinental and IVestem Air, Inc. 

O NE of the most serious diffi- 
culties in flying on instruments 
is occasioned by the effect of wind 
of unknown velocity or direction. 
Information concerning wind is least 
available at exactly the time it is most 
needed. To some extent this condition 
is being alleviated by upper air sound- 
ings of radiosondes, but it is still 
necessary to assume that the pilot is 
at all times subject to wind which he 
cannot accurately estimate and which 
may change materially in direction or 
strength without his knowledge. 

Nearly all instrument flying is done 
when the wind is of moderate velocity 
and its direction is fairly well known. 
Because of this fact, the methods of 
orientation and of instrument navi- 
gation, which have been developed, 
have turned out to be inadequate when 
winds were of very much greater 


magnitude than normally, or when 
their direction was radically different 
than expected. This is indicated by the 
fact that several serious delays in 
scheduled flights and perhaps even 
some serious airplane crashes, have 
been caused cither directly or indi- 
rectly by the fact that the winds en- 
countered by the pilot were different 
than he expected or were of much 
greater velocity than he expected. 

The navigational methods which 
were worked out in winds of mod- 
erate velocity — not more than forty 
miles per hour — were found to be 
totally inadequate to cope with situa- 
tions in which wind exceeded 60 or 
80 miles per hour. While winds of 
such magnitude are unusual in instru- 
ment flight, the serious consequences 
which may result in a pilot’s inability 
to handle his flight under such cir- 
cumstances, makes it highly desirable 
to redesign our methods of instrument 
navigation. Pilots must be trained in 
such a way that no wind, however 
great its magnitude or whatever its 
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direction, can possibly confuse them 
or interfere with the flight. 

Unfortunately, it is not possible to 
predetermine direction or velocity of 
the wind during intentional instrument 
flight training. One must needs fly in 
the wind, which exists at that time. 
To overcome this difficulty, the Link 
Trainer provides an excellent medium, 
provided that the effect of the wind 
of any direction or velocity may be 
predetermined and accurately simulated 
automatically. This has been accom- 
plished at Transcontinental and Wcst- 

tion of a wind simulator in connection 
with the Link Trainer. When this 
device is in use, the direction and 
velocity of the wind may be set once 
and for all. Then the instrument auto- 
matically sets the correct drift and 
the correct ground speed, no matter 
what the heading of the Trainer. 

Wind speeds from zero to 100 m.p.h. 
may be set on the machine, and the 
direction of the wind may be from 
any point in the circle. Either the 


The Mountain Wind Simulator is a sup* 
plementary device that can be tied in 
' 'i any Link Trainer lor teaching 


direction or the velocity of the wind 
may be changed at will during the 
progress of a problem. Developed by 
the author for use in TWA instrument 
flight training in the Link Trainer, 
the device is also in use by United 
Air Lines, Civil Aeronautics Author- 
ity, Northwest Air Lines, and units 
are under construction for other agen- 
cies. All manufacturing and selling 
rights are controlled by the author. 

The principle of the wind simulator 
is simple but is theoretically and prac- 
tically correct. The accompanying 
photographs show the general ma- 
chine, in which it is seen that a plate 
is mounted on the Link Trainer re- 
corder on which the chart is mounted. 
A pen on the fixed arm of the machine 
traces its marks on the chart. Thus 
the direction and speed of the chart 
mounted on the Link recorder repre- 
sent the heading and air speed of the 
Trainer. This whole chart assembly 
is supported on a moving belt, whose 


speed may be varied proportionally to 
the speed of the wind. The direction 
of the simulated wind is determined 
by the orientation of the chart with 
respect to the moving belt. The fixed 
pen thus traces the resultant of the air 
speed and heading vector, and the 
wind direction and speed vector. This 
is the track and ground speed of the 
simulated flight. Because it is com- 
pletely automatic, drift and ground 
speed corrections are continuously 
made during the entire flight, even 
during turns. After once setting the 
direction and velocity of the wind, the 
operator need pay no more attention 
to the device. 

As soon as this device was placed in 
operation in routine training of TWA 
pilots more than a year ago, it be- 
came apparent that a need existed for 
additional training and research in 
instrument flight and navigation in 
winds of high velocity. While the 
effect of a known wind on dead reckon- 
ing problems is easily calculated, in 
radio range navigation in unknown 
winds our previous methods have been 
inadequate. For instance, in the 90- 
degree method of radio range orienta- 
tion, which had previously been con- 
sidered very reliable on square ranges, 




tionally to the speed ol the wind. 


it was found that a wind of 85-m.p.h. 
made the solution of this problem 
completely false. Fig. 1 illustrates this 
difficulty. In this figure, orientation 
is shown by means of the 90-degree 
method under two different circuni- 

At position A, Fig. 1, a plane start- 
ing in the “N" quadrant, would, with- 
out wind, intercept the leg, make a 
right turn, and recross the leg back 
into the "N” quadrant. However, with 
.p.h. wind and a 120 m.p.h. 
air speed, the flight would not re- 
cross the leg, thus the orientation 
would not be proved. 

At starting point B, Fig. 1, a pilot 
working the 90-degree problem, would, 
without wind, cross the leg and go 
farther into the "A” quadrant, thus 
proving his position near the south- 
west leg. However, with a wind of 
(Turn to page 112) 


Fig. 1. 90° Orientation. Pilot believes he is following 
course Indicated by broken lines. With wind as shown. 
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Trends In Air Transportation 

A brilliant and timely forecast of air transport's promising future 








The Control of 


VIBRATION 

in Aircraft 



By H. H. Bruderlin 

Research Engineer 
Douglas Aircraft Company, Inc. 


I N the first article (Aviation, Janu- 
ary, 1940) we discussed the forces 
causing vibration in an aircraft struc- 
ture. The next logical step is to 
determine the effect these forces will 
have on the airplane. In order to do 
this we must introduce and explain 
another term; namely, resonance. Un- 
fortunately, the phenomena of reso- 
nance, although it is the keynote of 
almost every vibration analysis, is very 
little understood by the average engi- 
neer. The importance of resonance 
determination is set forth by the 
NACA as follows; “Ground and flight 
tests indicate that unless resonance 
occurs between a free mode of vibra- 
tion of the airplane structure and the 
exciting source, the magnitude of 
vibration is usually of no practical 
consequence. It follows that consider- 
able reduction of vibration may be 
obtained by avoiding a resonance of a 
mode of free vibration of the structure 
and the exciting sources. Because of 
the large number of independent de- 
grees of freedom of the several parts 
of the structure, however, the reduc- 
tion can only be accomplished after 
close study of the response character- 
istics of the particular type of struc- 
ture in connection with a knowledge of 
the exciting forces." 

Briefly, resonance is the increase of 
motion that occurs in a vibrating sys- 
tem when the frequency of the driving 
force becomes the same as the natural 
frequency of free vibration. This may 
be demonstrated very simply by ob- 
serving the action of a weight sus- 
pended on a spring. When the fre- 
quency of a vibrating force transmitted 
along the spring is very slow, the 
movement of the weight is substanti- 


ally the same as that of the spring 
support. When the frequency is high, 
the inertia of the weight causes it to 
stand relatively still so that it assumes 
very little of the motion of the spring 
support. This is the condition that 
occurs in a good shock mounting 
device. When the impressed frequency 
is the same as that which the weight 
assumes naturally, the movement or 
amplitude of the weight becomes much 
greater .than the movement which 
causes it. This relation is expressed in 
Figure 4 as response against the ratio 
of impressed to natural or resonant 
frequency. Below resonance the move- 
ment is limited by stiffness of the 
coupling spring, (spring controlled) 
above resonance by the inertia of the 
weight, (mass controlled) and at reso- 
nance only by the frictional losses in 
the air, spring, etc. (resistance con- 
trolled). 

Curve A of Figure 4 applies to the 
condition of uniform forcing or driving 
amplitude over the entire frequency 
range. This condition does not hold 
exactly in an air craft power plant. 
The forces produced by a rotating off- 
balance weight, such as we have, are 
non-existent at zero frequency — that 
is when there is no rotation, and in- 
crease in proportion to the square of 
the frequency or speed of rotation. 
This condition is shown in Curve B. 
For our purposes, it will be seen that 
the response of a system to vibration 
is essentially the same whether the 
excitation remains a constant or varies 
with speed. From these curves we 
deduce an important fact: reduction 
in the amount of excitation to a reso- 
nant system, unless it is a very large 
reduction (15 to 1 or more) cannot 



remove a bad vibration condition, since 
at resonance all of the power put into 
vibration is absorbed as friction in the 
moving parts, and at resonance the 
vibration is often from 10 to 50 times 
the amplitude of the force that causes 
it. A much more effective treatment is 
thus to merely change the frequency 
of the free vibration or of the forcing 
vibration, to prevent resonance. Since 
forcing frequencies are fixed, the only 
recourse is to vary the type or stiffness 
of the mounting in such a way as to 
shift the free vibration frequency of 
the engine in the desired direction. To 
raise this natural frequency we make 
the suspension stiffer. To lower it, 
we add elasticity. In practice, greatest 
benefits are generally derived from 
lowering the natural frequency as 
much as possible. 

An airplane power plant has six 
degrees of freedom, or distinct ways 
in which it may vibrate; it may move 
linearly along, or rotate about, each 
axis. These motions often occur 
simultaneously and combine with each 
other in various ways. The principal 
types or modes of vibration of the 
power plant are; 

(a) Angular oscillation about the 
rolling axis. 

(b) Motion as a cantilever with a 
stationary point, or node, at or 
near the firewall. 

(c) Angular oscillation about the 
center of gravity in the pitch 
and yaw direction. 

(d) Angular oscillation of the en- 
gine and propeller in opposition 
to each other, in pitch and yaw 
directions. 


Since this last mode of vibration is 
primarily the concern of the engine 
manufacturers, we can pass over it in 
the present discussion. This leaves 
three very important ways in which 
wc may expect any airplane power 
plant to vibrate. Experience has shown 
that the resonant frequencies for these 
modes lies between 400 and 3600 cycles 
per minute in both rubber-mounted and 
solid mounted power plants as they 
are normally constructed. If the 
resonance points do not occur in take- 
off, cruising, warm-up, or idling 
ranges, the airplane is usually satis- 


The second of two articles 
on the engineering analy- 
sis of structural vibration. 


factory, from the standpoints of pas- 
senger freedom from vibration, and of 
structural stress. 

The flexibility of an engine suspen- 
sion is the sum of that of the structure 
and that of the mounting device. It 
is often rather difficult to calculate the 
resonant conditions of the power plant 
of a new airplane with a sufficient de- 
gree of accuracy for design purposes 
if it is appreciably different from 
previous models, on account of widely 
varying elasticity of the structure. In 
construction of new aircraft it is well 
to design the structure for as high a 
rigidity against forces from the engine 
as is economically feasible, and be 
prepared to make adjustments in the 
mounting device. A suspension that 
groups all the resonant frequencies at 
600 to 700 cycles per minute would be 
satisfactory in almost any case. Sev- 
eral types of mounting device are 
available in which the flexibility in the 
(Turn to page 117) 








Unveiling 

The AIRACOBRA 

Chief Engineer describes details of Bell mystery ship 


D URING the past few months in- 
creasing emphasis has been 
placed on improvement and develop- 
ment of military aircraft, to obtain 
the maximum speed possible, with 
improvement in fire power and in- 
crease in utility of the aircraft as a 
weapon a close second in considera- 
tion, The designer of the P-39 rec- 
ognized these trends more than two 
years ago and realized that if the 
single engine pursuit airplane was 
to keep pace with advances in foreign 
light bombers radical departure from 
the conventional engineering prac- 
tices were essential. The result is an 
airplane designed for quantity produc- 
tion whose performance puts it 
well in the lead of its foreign 
competitors. New and novel from 
nose to tail, the Bell P-39 single 
place, single engine pursuit, has been 
built with the aim of carrying the 
high speed laurels to around the 
400 miles per hour mark. The 
potency of this airplane as a weapon 
is attested by the 37 mm aircraft 
cannon and the four synchronized 


machine guns carried in the nose of 
the fuselage. The utility of the 
machine is established by the tricycle 
type landing gear, the excellent vision 
provided for the pilot in all direc- 
tions and the facility for inspection, 
maintenance and repair made possible 
by the novel arrangement of the 
engine amidships, which, together 
with the relative low wing loading 
for this type of airplane, produces 
a degree of maneuverability not pos- 
sible with the conventional arrange- 

Incorporating aerodynamic and de- 
sign features heretofore generally 
reserved for the laboratory, the P-39 
is a powerful, complete, fully de- 
veloped tactical weapon. Completely 
new in so many respects, the de- 
centralized arrangement of the com- 
ponent essential installations of the 
P-39 airplane is a most striking 
feature. Now that it has been done, 
it seems most logical, and offers many 
advantages. 

The installation of the engine near 
the middle of the fuselage and the 


use of the extension drive shaft to 
drive the propeller permit realization 
of aerodynamic improvements not 
heretofore practical. The nose shape 
of the fuselage is optimum for low 
drag. The location of the heavy 
weight of the engine near the center 
of gravity of the airplane provides 
for economy in structural weight and 
reduces the polar moment of inertia 
of the mass of the airplane around 
the . center of gravity to a marked 
degree which, in turn, provides a 
degree of maneuverability not possible 
in an airplane of this size and weight 
with the conventional arrangement 
with the engine in the nose of the 
fuselage. The location of the pilot, 
approximately on the center of 
gravity, also increases his ability to 
stand the physical strain caused by 
abrupt maneuvers. The vision pro- 
vided for the pilot is better than that 
provided in most multi-engine air- 
planes. It is completely unrestricted 
forward and down and is not blank- 
eted by nacelles to the side. The pro- 
jection of the cabin above the fuselage 
top line and the transparent “turtle 
back" permit vision directly aft and 
up. The blind spot to the pilot in all 
single place pursuit airplanes aft 
and down is protected from hostile 
fire by the mass of the engine. In 
foreign types this protection is 
achieved by the dead weight of armor 
plate with the resultant sacrifice of 
useful load. 



mitted to the propeller through an 
extension shaft assembly that is pro- 
vided with suitable universal joint 
action and intermediate bearing sup- 
ports. The extension shaft was de- 
signed with full consideration of the 
factors of fuselage deflection for all 
conditions of flight and power, and 
has shown no defect or fault in over 
500 hours of full power testing on 
the test stand and in flight. The in- 
dependent reduction gear box is at- 
tached to the front end of the fuselage 
longitudinal beams and drives the 
hollow hub propeller. The offset of 
the reduction gears permits the in- 
stallation of the 37 mm cannon on 
the propeller shaft centerline. The 
gear box also mounts the propeller 
governor, propeller bush housing and 
gun synchronizers. It has a com- 
pletely independent lubricating sys- 
tem and oil supply. The weight of 
the power plant is surprisingly low, 
being only a little over the weight 
of the standard V-1710 Allison en- 
gine. The oil radiator is located in 
the right hand wing root and the 
prestone radiator in the left hand 
wing root. Shutters are provided 
to control the engine temperatures. 

The three elements of the tricycle 
landing gear are completely retract- 
able in flight. The retraction 
mechanism is mechanical, operated by 
an electric motor, or by hand from 
the pilot’s cockpit. Hydraulically 
operated Goodyear, II plate multiple 
disc brakes are used in the rear 
wheels. Of interest, from a design 
standpoint, is the hydraulic stabilizer 
built integrally into the fork and 
shock absorber of the nose wheel to 
prevent the occurrence of “shimmy” 
of that element and at the same time 
provide suitable caster action to per- 
mit the P-39 airplane to be steered 
readily on the ground. The landing 
gear is arranged so that the thrust 
(Turn to page 104 ) 
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E ACH YEAR the annual meeting 
of the Institute of the Aeronau- 
tical Sciences elevates its position as 
the most important engineering meet- 
ing of the industry This year, the 
eighth, has not been unlike the others 
in this . respect, with the notables 
attending giving a number one cross- 
section of those who represent avia- 
tion in this country. 

Under the capable supervision of 
Lester Gardiner, Executive Vice- 
President of the Institute, the sessions 
lasted three days being climaxed by 
the Honors Night dinner Friday, 
January 26. The papers presented 
were all of importance to their re- 
spective phases of the industry and 
the following several excerpts are 
aimed at giving a representative view 
of what was discussed behind the 


Some Economic Aspects of 
Transport Airplane Performance 

By W. C. Mentxor and Hal E. Nourze 

Total air transport operating costs 
are divided into three classifica- 
tions: (1) Significant operating costs 
which are defined as those resulting 
from the flight of an airplane or those 
affected by variation of airplane size, 
power, initial cost and aerodynamic 
efficiency, (2) Passenger service costs 
which are defined as those which vary 
with the number of passengers aboard 
an airplane are enumerated, and (3) 
Overhead costs in air transportation 
and it is concluded that these costs 
change their proportion to significant 
costs when the physical and perform- 
ance characterists of the airplane being 


considered change. . . . 

Economic factors apart from those 
associated with fundamental airplane 
design and performance, such as in- 
terior arrangement, safety records, 
competition and general economic con- 
ditions, play the major role in the 
economic outcome of air transporta- 

While only one general type of air- 
plane was investigated in this study 
the method of attack, that is, the idea 
of expressing certain airplane charac- 
teristics in terms of significant cost, 
is applicable to any type of transport 
airplane. Further experience with the 
method will undoubtedly result in 
simplification and increased accuracy. 

"The CAA Instrument Landing 

By Hanry I. Metz 

The instrument landing system at 
Indianapolis is the most extensive and 
most complete system ever to be in- 
stalled anywhere in the world. It is 
an installation providing for instru- 
ment approaches and landings in four 
different directions. All of the sixteen 
stations involved are completely con- 
trolled and monitored from the air- 
port control tower and there is a 
graphic recorder which continuously 
writes down the monitor readings 
while the system is in operation. . . . 

The system is the so-called “three 
element” type consisting of localizer, 
glide path, and markers. The localizer, 
or element number one, provides lat- 
eral guidance to permit the pilot to 
bring his airplane from the national air- 
ways radio range courses to a position 


in line with the exact centei line of the 
runway on which the landing is to be 
made. The second element, the glide 
path, provides vertical guidance to per- 
mit the pilot to keep his airplane 
always on the correct path of descent, 
always a prescribed distance above 
the obstructions on the approach and 
always to the same point of contact 
on the airport runway. The markers 
serve as distance guides and check 
points during the approach pro- 

The runway localizers are really 
miniature two-course radio ranges with 
their courses aligned exactly with the 
centerline of their respective run- 

The monitor and control desk which 
provides supervisory control is located 
in the airport tower. Through the use 
of a selector switch any one of the 
four directions of approach may be 
selected and the stations associated 
with the selected approach are indi- 
cated by small lights on a miniature 
airport layout on the surface of the 
desk. ... A graphic recorder is 
located on the front of the desk and 
when the system is in operation this 
recorder keeps a record of the monitor 
signal from each transmitter and indi- 
cates which direction of approach was 
in operation. . . . 

Counter-Rotating Propellers 
By H. M. McCoy. 0. S. Army Air Corps. 

This paper is concerned mainly with 
that application of counter-rotating 
propellers referred to, for the sake of 
brevity, as "dual-rotation.” This term 
is defined to apply to a pair of oppo- 
sitely-rotating propellers operating in 
close tandem, mounted on concentric 
shafts. . . . 

This paper presents a summary of 
the development and background of 
dual-rotation propellers and the bene- 
fits that can be derived from their 

The application of dual rotation pro- 
pellers include multi-motored airplanes 
with oppositely-rotating propellers, 
airplanes with engines mounted in 
tandem (back to back) so that the 
propellers revolve in opposite direc- 
tions, but primarily, airplanes with 
dual-rotation propeller installations. 

Sustained level flight airplane veloci- 
ties appear to be limited to about 550 
m.p.h. when propellers are used as 
the means of propulsion. The efficiency 
of a conventional single-rotation pro- 
peller will be so low, however, that 
this limiting velocity can be approached 
with such a propeller only at a 
prohibitive cost in engine horsepower. 
Any given velocity above 300 m.p.h. 

(Turn to page 122 ) 
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An Engineer's 


W HEN the Curtiss-Wright Cor- 
poration's St Louis Division 
engineers began designing the new 
36-passenger Transport which has 
just recently, been completed in that 
factory, they were not planning to 
produce the first twin-engine airliner 
ever designed for substratosphere fly- 
ing. They were thinking rather of 
turning out an airplane that could 
perform a specific function efficiently; 
they thought in terms of operating 
economy, high payload ratios, low 

ance characteristics. How the engi- 
neering details necessary to produce 
these characteristics were carried out, 
has furnished fuel for many a drafting 
room conversation throughout the 
industry. It is the purpose of this 

of how a few of the transport's salient 
features were worked out. 

Safety features have been designed 
and built into the ship both structur- 
ally and aerodynamically. One of 
these safety assets is the provision 
against wing tip stall. The means used 
has been the gradual alteration in 
aerofoil section from root to tip, 
coupled with use of moderate washout 
of angle of attack. This is not an 
untried design but is rather a modifi- 


Close-up of the 

Curtiss-Wright Transport 



Curtiss-Wright ships. From experi- 
ence, records show that structurally 
the landing gear has been the weakest 
point in the past. To reduce to a mini- 
failure, an extra length Olco stroke 
has been used that will withstand a 
descent of 800 ft. per min., far greater 
than that normally used or required. 
In addition a locking device has been 
installed that will not permit the gear 
to be raised once in the down position 
with the weight of the ship on it. An- 
other example of the thought of 
safety that was carried throughout 
the design is the location chosen for 
the fuel tanks. These are in the outer 
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near 30 feet from the cabins, reducing 
the hazard of fire in case of an 
emergency. As a safeguard against 
pilot error the Curtis-Wright “Tell 
Tale" instrument was devised as a 
visual indicating unit showing by sig- 
nal lights when various control of the 
operations have been omitted or im- 
properly performed. (See Aviation, 
March, 1939, pg. 54). 



Turning first to the problem of 
pressurization to meet high altitude 
flight, giving increased passenger 
comfort for normal flight opera- 
tions, several special stumbing blocks 
were uncovered. In the general de- 
sign procedure for weight economy, 
cabin pressure must be retained by 

The complete circle is, of course, ideal 


always the most suitable tor space 

obtaining considerably greater depth 
than width is by means of a cross 



stay member at the points of inter- 
section. This type of construction was 
described in an article on the trans- 
port by T. P. Wright, Vice-President, 
Curtiss-Wright Corp., in the August 
1938 Aviation (page 29)^ Once this 


there arises the problem of the neces- 
sary strength requirements to with- 
stand all of the various loads imposed 
upon the fuselage. Consolidating 
these loads into three groups we have : 
(a) Those due to wing, tail and land- 
ing gear reactions; (b) those due to 
useful load or dead weight items lo- 



rated within the fuselage structure, 
and, (c) those due to the differentials 
of pressure between the inside and the 
outside of the cabin. 

With these loads in mind the prob- 
lem develops into one giving a struc- 
ture which would satisfy five different 
conditions, namely, that: (1) The 
maximum imposed load likely to occur 
shall not impair or permanently de- 
form the structure; (2) A sufficient 
reserve of ultimate strength should be 
provided to cover exceptionally severe 
loading conditions. This requirement 
is intended to provide the highest pos- 
sible degree of ultimate safety, so that 
if some damage, such as permanent 
distortion of structure should occur, 
it is of no special concern under these 
conditions. (3) The structure should 
have a margin of strength sufficient 
to cover a reasonable amount of de- 
terioration during its service life. This 
includes such items as wear, fatigue, 
corrosion, and reduced strength due 
to normal repair work. (4) A reason- 
able allowance should be made for 
normal variations in materials of 
construction and fabrication processes. 
(5) Allowance should be made for 
uncertainties of analysis methods and 

These five considerations constitute 


the basis for the establishment of a 
design load factor for practically any 
condition where strength is of basic 
importance. Following along with the 
problem it appears that a practical 
design might be accomplished by use 
of the following design load factors: 
(1) For a steady flight condition 
superimpose upon the loads due to 
normal unaccelerated flight those due 
to the maximum probable pressure 
differential, the latter to be multiplied 
by a constant which would provide for 
fatigue, creep of the material, and the 
excess pressure possible before the 
safety valves would open (the factor 
is between 1.25 and 1.50). (2) For 
momentary accelerations the pressure 
loads without the factor for fatigue 
should be superimposed upon the crit- 
ical limit flight loads. It was with 
this analogy that the pressurized cabin 
was designed. 

Along with the solution of this 
problem many smaller but very im- 
portant problems present themselves. 
One of these is the riveted seams. 
This problem arises from the desire to 
use a minimum number of standard- 
ized rivet patterns, reducing produc- 
tion costs while at the same time ob- 
taining a joint that would have 
required strength under all conditions. 


The result became a multiple-row 
pattern with generous spacing of 

placed close together since by this 
arrangement the difference of strength 
between the sheets is reduced to a 
minimum, and the unit loading on 
the outermost rivets is not appreciably 
higher than the average for the entire 

Once the rivet pattern had been 
decided upon it is necessary to find 
some method of sealing the joint so 
that the pressure will be retained 
inside of the cabin. After a consid- 
erable amount of research with test 
specimens, it was found that one of 
the most reliable and at the same time 
economical methods of sealing was 
merely to paint the inside of the sur- 
face of the seams with a suitable com- 
pound. The latter should have a 
moderately heavy body and be of a 
permanently gummy nature which 
does not become brittle hard with age 
or at low temperatures of high alti- 
tude flying. Where gaps are encoun- 
tered as in the intersection of a 
stringer with a pressure rib, a strip 
of cloth can be used as a base for the 
fill or seating compound. Sealing the 
door is done quite differently, how- 
ever, because neither the door nor the 
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frame can be considered to be espe- 
cially rigid. A flat tube is inserted in 
the space between the door and the 
frame and is inflated, after the door is 
closed. The de-icer pumps furnish a 
convenient pressure supply for this 
purpose. To off-set its apparently 
greater complexity, this system has 
the advantage of creating an air-tight 
and therefore a more sound tight seal 
even when flying without pressuriza- 


Because of the added weight due to 
pressurizing the cabin, it was of 
utmost importance that the remaining 
parts of the ship combine a great 
strength with as low weight as pos- 
sible. With this in view, the design 
chosen for the wings was of the 


stressed skin type, in which the axial 
loads due to the bending of the wings 
under load, are carried in the stiffened 
skin. The stiffened shear webs have 
extruded flanges next to the skin. In 
the center section of the wing three 
such shear webs are used, but in the 
outer panel only two are employed. 

In addition to the shear webs, sup- 
port is given to the skin by rolled 
sheet stringers which are laid in a 
“Herringbone” pattern largely ter- 
minating at their outer ends into the 
main beam, thus avoiding the stress 
discontinuities which arise from 
abruptly-terminated stringers. These 
stiffeners, which are of a special hat- 
shaped design selected by test to give 
the maximum strength weight ratio, 
are so spaced that their support is 
practically uniform over the entire 


surface, thereby eliminating the ten- 
dency of the wing skin to wrinkle 
under normal loads. This minimizes a 
source of parasitic drag which has 
heretofore been objectionable in large 
stressed skin wings. As a further 
aerodynamic refinement, the stringers 
are attached to the skin by means of 
flush rivets, presenting a smooth, low- 
drag surface. The stringers were 
fabricated on special rolls from mate- 
rial of the same specification as the 
skin itself (24 ST aluminum alloy) 
thus taking advantage of the condi- 
tion of identical physical properties 
in both the skin sheet and the stiffen- 

The ribs are of sheet metal con- 
struction, of both the web and truss 
types. Web-type ribs are used in the 
outer panels, near the inner ends 
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where they support the fuel tanks. 
Light, stamped sheet metal ribs are 
employed in the vicinity of the wing 
tips. The two tank support ribs in 
each wing are of heavy, reinforced 
sheet, with padded openings to accom- 
modate the fuel tanks. The truss type 
ribs arc constructed from rolled sheet 
metal hat-sections, and are employed 
throughout the center section of the 
wing and in the outer panel outboard 
of the tank support ribs. In all cases, 
the ribs are not attached directly to 
the skin, but are fastened to the string- 
ers by means of clips. Due to the use 
of deep stringers, the ribs are spaced 
more widely apart than is common in 
similar wings. 

The center section is continuous 
completely through the fuselage, sup- 
porting the engine nacelles and the 
landing gear attachments. The outer 
panels are bolted to the center section 
just outboard of the nacelles, each 
outer panel being attached by a num- 
ber of special high-strength bolts. 
Easily accessible splice bolts are re- 
cessed within the wing contour thus 
having no external protuberances and 
reducing to a minimum the structural 
eccentricity. 

Servicing, moderate repair work 
and inspections are facilitated by the 
removability and interchangeability of 
the leading edges and wing tips of the 
outer panels. In both cases these at- 
tachments are completely flush with 
the surface of the wing. Each outer 
panel is also jig-built to assure inter- 
changeability, so that in the event of 
damage to one panel, another may be 
substituted for it with no special 
fitting operations required. 

Wing Flaps 

The flaps are of the full trailing 
edge, rearward-moving, slotted type, 
possessing advantages not found on 
the conventional type of split flaps 
now in use. Hydraulically operated, 
with a follow-up system to regulate 
their travel, they may be controlled 
to any position by a single movement 
of a lever on the pilot's control ped- 
estal. Movement of the control lever 
to the required flap position opens a 
valve on the actuating cylinder, caus- 
ing it to move the flaps to the pre- 
determined position, at which point 
the follow-up system closes the valve 
and stops the motion, maintaining the 
flaps indefinitely at that position until 
the control lever is readjusted. 

The flaps are given their motion by 
the parallel linkages to which they are 
hinged. These linkages cause the 
flaps to move first rearward and then 
rearward and downward so that the 
overall effect obtained is to increase 


the wing area and camber. Thus 
small flap movements rearward will 
give a high gain in lift with little in- 
crease in drag — a condition desirable 
for improving take-off performance. 
The last part of the flap in downward 
motion gives little change in lift, but 
produces a large increase in the drag 
— this combination being ideal for 
landing conditions. An appreciable 
gain in lift is obtained by means of 
the slot which opens between the 
leading edge of the flap and the wing 
when the flap motion commences. 
This slot smooths out the air flow 
over the top of the flap and improves 
the wing lift curve at high angles of 
attack. 

The flaps are of metal construction, 
fabric-covered, and extend from the 
fuselage to the ailerons. The motion 
of the hydraulic actuating cylinder is 
transmitted through cables to the flap 
linkage mechanism, which is con- 
tained within the wing. The forward 
edges of the slots are approximately 
normal to the lower surface of the 
wing, allowing free air flow with the 
flaps extended, but providing no pos- 
sibility of ice formation even under 
the most severe conditions, which 
might impede the flap operation. 

Cowling 

A noticeable difference between the 
cowling on the Curtiss-Wright trans- 
port and the conventional cowling is 
that while the conventional cowl dis- 
charges the exit air evenly around the 
periphery at the trailing edge, the 
Curtiss-Wright cowl is completely 
sealed around the upper portion at the 
trailing edge and all the cooling air 


escapes through an opening in the 
lower portion. This “tunnel type" 
cowling, as it is called, affords several 
distinct advantages. By eliminating 
the cowl "skirt” opening in the region 
of the upper surface of the wing, 
interference between the air flowing 
out of the cowling and the air flowing 
over the wing is avoided. This re- 
sults in a noticeable decrease in drag, 
and a favorable effect on the stalling 
characteristics of the wing. 

Cooling is controlled by means of 
an hydraulically controlled retractable 
flap which partially covers the exit 
opening in the bottom of the cowling 
and serves to regulate the passage of 
the air. This results in efficient cool- 
ing of the engine in all flight condi- 
tions, especially those of taxiing and 
climb, and regulates the flow of air 
to the extent that the engine may be 
operated at its most efficient temper- 
ature at all times, with lowest drag 
coefficient. 

Structurally, the cowl is fabricated 
from 24 ST aluminum alloy, flush- 
riveted throughout. It is of the 
stressed-skin type of construction, 
employing sheet skin reinforced with 
internal stiffening ribs of formed 
rolled hat-sections. 

The cowlings are mounted on the 
nacelle structure independently of the 
engines, so that they have no motion 
with the engines at any time. This 
reduces the likelihood of fatigue fail- 
ures due to engine vibration, allowing 
longer serviceable life, and presents a 
more pleasing appearance at low 
engine speeds when engine oscillation 
amplitudes are larger. 

The cowlings are of three-piece 
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BOTH EQUIPPED WITH AEROL STRUTS 


We congratulate Bell and Curtiss-Wright; and we 
are proud of the fact that Aerol Shock Absorbing 
Struts have been selected for these sensational 

We are also proud of the fact that more ships 
land on Aerol Shock Absorbing Struts than all 
other makes combined! 

We have made struts for ships 
weighing from 1500 to 70.000 
pounds and over — for training, 
sport, transport, military — all 
types. Aerol Struts are used on 
many models of the following 
makes: Barkley-Grow. Beech. 

Bell, Boeing. Brewster, British 
DeHavilland, Canadian Car, Con- 
solidated, Curtiss, Douglas, Grum- 
man, Lockheed, Martin, NAF, 

Noorduyn. Republic, Spartan, 

Stearman, Stinson, St. Louis Air- 



craft, Vega, Vought-Sikorsky, Vultee — and there 
are others. We make also Operating Cylinders 
for many of these ships. 

Aerol Struts went with Dick Merrill on both 
his round-trip flights over the Atlantic; with Sir 
Hubert Wilkins and Lincoln Ellsworth in their 
several polar voyages, with Byrd 
in his South Pole expeditions; 
with Howard Hughes in his rec- 
ord-breaking dash around the 
world! 

Aerol Struts may be engineered 
into any plane. We will be glad 
to send you complete information 
and offer the services of our 
engineering department. 


THE CLEVELAND PNEUMATIC TOOL CO. 

Clsviland, Ohio, U. S. A. 


AEROL^STRUTS 
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The new Curtiss-Wright 
Transport is designed to 
keep maintenance costs 
to a minimum. 


MAINTENANCE 
at a PROFIT 


By C. W. France 


As told to Carl 1\I or cross 

Assistant Editor, Aviation 


O PERATING economy lias ever 
been a major objective for the 
air transport manufacturer and the air 
line operator alike. In the new Curtiss- 
Wright Substratosphere Transport we 
have incorporated many basic design 
characteristics assuring operating 
economics which we believe set a 
new high standard in air transport 


This story of our designers’ efforts 
to achieve operating economy does not 
feature the impressive operating cost 
figures which already are known, but 
emphasizes rather that mass of details 
contributing to the transport's design, 
the principal consideration of which 
has been the simplification of mainte- 
nance routine with consequent econ- 
omies. Such factors range from the 
ease with which a mechanic may re- 
place a complete outer wing panel to 
the time required for a ship cleaner 
to clean the ash trays. 

Illustrating best the basic design 
features which reduce direct operating 
cost, is our choice of two Wright 
Double Row Cyclone engines to power 
this transport, rather than a larger 


number of power plants of less horse- 
power. The reasons are: (a) lower 
initial sales price reduces depreciation ; 
(b) reduced horsepower required for 
given performance decreases fuel and 
oil consumption; (c) a less compli- 
cated power plant control system 
obviates the need for an engineer; 
(d) the simplicity of a two-engine 
installation minimizes power plant 


maintenance and overhaul expense. 

Servicing simplicity has been 
achieved in the design of the Curtiss- 
Wright Transport by our adherence 
to four rules or principles of construc- 

These rules are: 

I. Design and build assemblies inter- 
changeable left and right when- 
ever possible. 
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II. Make all equipment, controls and 
moving parts which require serv- 
icing entirely accessible to the 
ground crew and to the flight 
crew wherever possible. 

III. Eliminate stress concentrations in 
the structural design. 

IV. Design all individual details so as 
to reduce time and effort required 

Numerous examples of our applica- 
tion of these four rules may well be 
presented as illustrating the careful 
“design for maintenance" which we 
have incorporated in the new trans- 
port. While only a few of them will 
be mentioned here, our solution of the 
problems involved typifies the man- 
ner in which we have solved the 


general problems of maintenance 
effectively. 

With reference to Rule I, which 
provides for maximum parts inter- 
changeability, all parts and assemblies 
subject to frequent removal may be 
exchanged between airplanes in serv- 
ice, quickly and easily. All removable 
major assemblies and many sub- 
assemblies are jig-built to assure inter- 
changeability of installation so that 
an unusual number of parts may be 
interchanged between the left and 
right sides of the airplane. 

The extent of interchangeability 
achieved in the new transport is best 
shown through a tabulation. All units 
listed are interchangeable between 
planes. Items listed under "A” may 
be interchanged directly with no fit- 
ting required and also are interchange- 
able between the left and the right 
sides of the airplane; items listed 
under “B” arc interchangeable with- 
out fitting, but are not interchange- 
able left and right: items under "C." 
otherwise parts which are often de- 


signed without consideration of re- 
placement simplicity, are interchange- 
able between ships but require the 
alignment of attachments, locating and 
drilling of attachment holes, etc. 

(A) Parts directly interchangeable 
between airplanes and between left 
and right sides: complete power plant 
assemblies forward of and including 
firewall, engine mounts, exhaust mani- 
fold assemblies, removable engine 
cowlings, firewalls, oil tanks, landing 
gear assemblies, complete tail assem- 
blies, stabilizers, elevators, elevator 
tabs, fins, rudders, rudder tabs, stabi- 
lizer leading edge. 

(B) Parts directly interchangeable 
between airplanes: outer wing panels, 
wing tips, wing leading edge, ailerons, 
aileron tabs, wing flaps, tail wheel 
assembly, fuel tanks, cabin chairs, in- 
strument panels. 

(C) Parts interchangeable between 
airplanes, but requiring alignment of 
attachment fittings or holes: engine 
nacelles, tail cones, fuselage doors and 
exits, fuselage nose section (pilot 
compartment), fuselage tail section 
(aft of ladies' dressing room). 

Certain of the most important inter- 
changeable units in this list merit 
specific comment. The perfection of 
a power plant installation which may 
be installed on either nacelle of our 
Transport, for example, is an outstand- 
ing achievement. By removing four 
engine mount bolts and disconnecting 
controls and lines behind the firewall, 
the entire engine assembly with all 
accessories and cowling may be de- 
tached and installed on the opposite 
side without modification. 

Interchangeable also from one side 
to the other are such items as the 
firewall, engine mount, symmetrically 
shaped cowling, and oil tanks. Fuel 
units, including both pumps, both 
strainers, flow meter and check valves 
are grouped in a separately remova- 
ble unit mounted on the firewall in the 
engine compartment ; the complete fuel 
unit assembly is interchangeable right 
and left and can be removed by de- 
taching only four bolts. 

The leading edges of all fixed sur- 
faces, such as the wing outer panels, 
stabilizer, and fin. are detached by 
removing a row of flush head screws 
in each case. This greatly simplifies 
for the airline maintenance department 
the problem of repairing the surfaces 
which are most susceptible to dam- 
age. In the case of the stabilizer, re- 
moval of the leading edge provides 
free access to the rudder tab control 
mechanism. Wing tips are attached 
by the same method as the leading 
(.Turn to page 57) 







PESCO ENGINE-DRIVEN FUEL POMP (circled right, 
lo engine- Special feature of this pump is 
if fo changes in atmospheric pressures. 
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• Extensive performance tests 
under conditions far more stren- 
uous than those encountered 
in actual flight determined the 
selection of these five PESCO 
units on the new Curtiss -Wright 
Substratosphere Transport. 
Curtiss-Wright engineers found 
that even at altitudes of 20,000 
feet and at speeds of more than 
200 miles per hour PESCO 
products had "what it takes". . . 

Day offer day Pesco products are proving 
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edge assemblies. All control surfaces 
are jig-built for interchangeability. 

The complete assembly of wheel, 
brake, brake flange, tire, tube, and 
axle on the new transport’s landing 
gear is such that it may be quickly 
and easily interchanged ; an automatic 
shut-off coupling in the brake line 
prevents escape of fluid when the 
brake unit is detached, making drain- 
age of the line unnecessary, even 
when the parking brake pressure is 
applied. Removal of either of the main 
landing gear wheels may be accom- 
plished by detaching two bolts; the 
tail wheel may be removed by detach- 
ing but four bolts. 

In adhering to rule II that all parts 
of the Curtiss-Wright Transport re- 
quiring service should be accessible, 
we have achieved a new standard of 
equipment availability. The centralized 
accessory compartment is located 
below the wing in the bottom of the 
fuselage where equipment may be 
easily reached by a mechanic stand- 
ing on the ground and still be accessi- 
ble in flight to a crew member who 
may descend to it via a hatch in the 
cockpit floor and the forward cargo 
compartment. Ground servicing is 
further simplifled by our concentra- 
tion within the spacious accessory 
compartment of such items as the 
hydraulic and electrical equipment, 
the de-icing and anti-icing equipment, 
the fire extinguisher and other acces- 

The unusual accessibility of all parts 
of the power plant installation is 
directly due to our application of the 
Curtiss-Wright Cowl, a type which 
emphasizes such maintenance features 
as simplicity, ruggedness and accessi- 
bility, and which has been thoroughly 
proved on our airplanes for the last 
four years. Equally important are this 
cowling's operating advantages, re- 
duced power plant drag and improved 
cooling control. 

This cowling is built in three sec- 
tions, each extending over approxi- 
mately one-third of the engine periph- 
ery. The lower section is bolted to 
the engine mount and firewall, being 
designed to offer ample space for 
servicing the lower cylinders of the 
engine. Both upper cowl sections are 
hinged to the long, faired carburetor 
air intake duct which extends along 
the top of the engine compartment 
and attaches to the engine mount and 
firewall. The cowl is locked by quick 
action cam latches. Without being re- 
moved, the upper cowls' may be swung 
open, thus making the complete engine 
and engine compartment accessible 
for routine servicing: For more ex- 
tensive servicing, the three cowl sec- 


tions may very easily be detached. 

While twin-row engine installations 
ordinarily require a complicated cowl 
flap of the multiple-vane type con- 
sisting of a large number of small 
flaps around the cowl skirt, which are 
operated by a somewhat involved 
mechanism, our engineers have de- 
veloped a cowl flap arrangement of 
simple design which eliminates a 
number of parts ordinarily requiring 
adjustments. Since the skirts of the 
upper two cowl sections fit tightly 
against the nacelle skin, all air is ex- 
hausted through an outlet at the bottom 
of the low cowl. The air flow is con- 
trolled by a single large flap attached 
across the outlet, and is operated by a 
single control hydraulic jack. 

Recognizing that many serious 
structural repairs result from the de- 
velopment of cracks at points where 
local concentrated stresses build up, 
our engineers have followed rule 
III to avoid local stresses in fittings, 
at rivets and other attachments. We 
have thus eliminated for the airline 
operator a considerable source of 
wasted time and expense, especially 
since this type of damage often occurs 
at inaccessible locations. 

Elimination of this cracking is car- 
ried into the wing structures. Whereas 
skin-cracking in the vicinity of the 
de-icer attachment has presented a 
problem in the past due to the de- 
icer imposing load in the skin requir- 
ing a special reinforcement, we have 
installed wing de-icer attachments 
which are so constructed that the local 
oscillating stresses produced by the 
de-icers are distributed through a 
heavy gauge channel built flush into 
the nose skin, instead of being 
carried directly into the wing skin. 

Since the usual wrinkling of the 
skin under load because of its relative 
thinness or the rather distant spacing 
of the stiffeners, also contributes to 
the cracking of stressed skin wings, 
our engineers have developed a non- 
wrinkling design which eliminates the 
possibility of cracking due to stress 
concentrations and the working of 
rivets due to resultant tension loads. 
This has been accomplished by using 
a heavy gauge skin reinforced by rela- 
tively light rolled Alclad hat sections, 
formed from the same type of material 
as the wing covering, providing the 
effect of a reinforcement of corru- 
gated sheet with alternate corrugations 
omitted. 

This combination of heavy gauge 
skin and a short free span of skin 
between stringers makes serious 
wrinkling remote. 

As a further precaution against 
skin cracking, the skin is reinforced 


wherever wing or fuselage stiffeners 
terminate. 

In keeping with the wing design, 
the nacelle assembly offers many ex- 
amples of good structural design from 
the viewpoint of maintenance; being 
built with unusually heavy skin, 
thoroughly reinforced so as to elimin- 
ate any cracking that might possibly 
be induced by the slightest residual 
engine vibration not absorbed by the 
dynamic suspension mount. Finally, 
the engine cowls are mounted on the 
engine mount and firewall rather than 
attached directly to the power plant, 
thus enabling the engine to vibrate 
freely within the cowling without the 
cowl oscillations which inevitably re- 
sult in eventual fatigue failures. This 
type of cowl mounting incidentally 
contributes the improved appearance 
of a steady cowling in flight. 

Certain other advantages in struc- 
tural design also merit description. 
In the cable control systems, where 
initial cable wear ordinarily occurs at 
fair leads, and any angle set in the 
cable at such points must inevitably 
aggravate the situation, fair leads are 
not used to change the cable direction 
more than one degree. Of lesser im- 
portance, but nevertheless a major 
point in expediting service and repair, 
is the substitution wherever possible 
of elastic stop nuts for the use of 
castellated nuts with cotter keys. 

Included also in the cost-reducing 
category is our use of plastic sheet 
rather than painted metal at points 
where there is considerable sculling, 
as in the control room where interior 
appearance is preserved. Similarly, the 
sills or frames of the large cargo doors 
are thoroughly reinforced with heavy 
gauge skin formed into a box section 
sufficiently heavy to prevent denting 
or damage in loading. Finally, the 
floor of the cargo compartment is 
made removable in order to facilitate 
the repair of any damage resultant 
from the loading or shifting of high 
density cargo. 

The results of the engineering de- 
partment’s efforts to adhere to our 
policy (IV) of designing all individual 
details so as to reduce time and effort 

in operating costs and increase in 
profits, could be discussed at length. 
Three major developments, however, 
warrant detailed treatment; The new, 
independent heating unit, the fuel sys- 
tem and the unique instrument installa- 

The airline maintenance expert 
who dreads the approach of winter 
because of aircraft heating problems, 
will enjoy learning that the Curtiss- 
(Tum lo page 112) 




THE LARGEST TWIN-ENGINED AIRLINER EVER BUILT IN 
THE UNITED STATES — 

... a Cuno Auto-Klean filter assures unfailing op- 
eration of the hydraulic flying controls by pro- 
viding protection against foreign particles which 
despite all precautions sometimes get into the oil. 
This filter is positively cleaned by a simple turn 
of the external handle — an exclusive Cuno Auto- 
Klean feature. Pipe coimections are not broken: 
oil flow continues uninterrupted. 


14-CYLINDER CYCLONE ENGINES, THE MOST POWERFUL NOW IN 
COMMERCIAL OPERATION — 

. . . two Cuno Automatic Self-Turning Filters (developed 
in collaboration with Wright Aeronautical Corporation 
engineers) afford positive protection. A self-contained 
oil-driven motor on each filter head rotates filter ele- 
ment past stationary cleaner blades, combing out col- 
lected solids continuously whenever engine is running. 
These filters — ending the danger of clogging in flight 
— are standard equipment on all Cyclone engines. 


• A Cuno Filter will meet almost any pressure drop 
limitation . . . may be placed in storage tank, suction 
line, pump discharge or return line. Have a Cuno 
engineer help with your fluid-cleaning problems. 



CUNO ENGINEERING CORPORATION 

MERIDEN, CONNECTICUT, U. S. A. 



PLEXIGLAS 

ON TRANSPORTS 
OR TRAINERS 


On the new Curliss-Wright Transport, wind- 
resistant loop housings were eliminated without 
sacrificing reception efficiency. How? Excellent 
design plus Plexiclas. 

Snugly inside the new Harlow Trainer, a pilot 
sees forward, backward, sideways — as easily as he 
sees his air speed indicator. How? Excellent design 

plus Plexiglas. 

On every type of plane that rests on the run- 

transparent plastic. Why? Excellent design plus 
Plexiglas. 

The acrylic resin plastic Plexiglas was first 


PLEXIGLAS 

Windows I Gun Turrets / 

Windshields Cockpit Enclosures 

Landing Light Covers | Radio Loop Housincs 


characteristics— superior impact strength, aging 
stability and resistance to the elements. Today 
designers and builders regard Plexiclas as an ally 
of functional design — and consider it an essential 
material of aircraft construction. 


Rohm & Haas Company, Inc. 

222 West Washington Square, Philadelphia, Pa. 




NEW SUB-STRATOSPHERE TRANSPORT 

Controlled with American Tiger Brand 
Aircraft Strand and Cords 


AMERICAN 


STEEL & WIRE COMPANY 



UNITED STATES STEEL 



LAKE ERIE HYDRAULIC PRESSES 









THE NEW C.W.-20 

USES THE 

CAMBRIDGE 

AERO -MIXTURE INDICATOR 

The new Curtiss-Wright 
substratosphere, twin-mo- 
tor, transport incorpo- 
rates outstanding engi- 
neering developments . . . 
including the Cambridge 
Aero-Mixture Indicator. 
This flight instrument de- 
termines the Fuel-Air Ra- 
D»«( indicator /or Tuo-Eagi„c sup tjo of the engine mixture 
by analyzing a sample of the exhaust gas. The Indicator, 
calibrated over a range of from .11 to .065 F.A.R., provides 
a continuous guide enabling the pilot to control accurately 
the all-important mixture ratio at sea level or high altitude. 
On air transports and military ships throughout the world 
the use of this instrument is making possible best engine 
performance . . . maximum economy in fuel consumption 
. . . increase in payload . . . greater safety. 

CAMBRIDGE 

AERO -MIXTURE INDICATOR 

CAMBRIDGE INSTRUMENT CO.. INC. 


Welcome 

Curtiss-Wright 

To The 

PASSENGER TRANSPORT FIELD 



Needless To Say 

Curtiss-Wright engineers have given every 
possible consideration to Solely in the design 
of their remarkable new 30 passenger trans- 
port— C W 20. 

We are more than proud therefore that: 

FLEX-O-TUBE 

oil lines have been selected by these experts 
as contributing to this Policy of Safety. 


THE FLEX-O-TUBE CO. 

DETROIT. MICHIGAN 


3732 Grand Central Terminal 




BUTION to ACHIEVEMENT 


THE CHAMBERSBURG CECOSTAMP, 
the new high production, impact type 
stamping machine, developed for the 
specific needs of the aircraft industry has 
played its part in the production of the 
new Curtiss-Wright Substratosphere 
Transport. Exhaust manifolds, fuselage 
ribs and other sheet metal parts are 
produced rapidly, accurately and with- 
out reduction of section. 

Replacing earlier methods of produc- 
tion of lightweight high-strength sheet 
metal parts of low ductility, Chambers- 
burg Cecostamps are being used by 
increasing numbers of airplane manufac- 
turers. Write for Bulletin 275A. 


CHAMBERSBURG ENGINEERING COMPANY. .. CHAMBERSBURG, PA. 


CHAMBERSBURG 

★ CECOSTAMP* 


PATENTED • OTHER PATENTS PENDING 




Bendix- Scintilla 

disuyuift; Mafnet&L 

contribute to another 
inspiring chapter of 
aviation history ! 



SCINTILLA MAGNETO DIVISION 

BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 




Outstanding as an achievement in aviation engi- 
neering, and incorporating the latest developments 
in structural and metallurgical practice, the new 
Curtiss-Wright Transport deserves the plaudits 
of the Aviation Industry. 

The use of new metals which provide maximum 
strength with extreme lightness is contributing 
to the progress in aviation so well illustrated by 
this new 30-passenger, twin-engined Curtiss- 
Wright Transport. 

MAGNESIUM FABRICATORS DIVISION, 

BOHN ALUMINUM AND BRASS CORPORATION, 
Adrian, Michigan 




Aviation- 

RADIO 

Dialing the Air Waves with Don Fink 


H 


Battery Units 

Since the battery-operated portable 
receiver became a major item in the 
radio receiver market, it has been 
antipicated that a similar approach 
might be taken to aircraft equipment 
with worthwhile results. The initative 
has been taken by Bill Lear and his 
associates in two new pieces of equip- 
ment, the AMR-1 receiver (which 
may also be operated as a manually- 
controlled loop direction Under, model 
AMRL-1) and the AMT-1 trans- 
mitter. Both are operated from self- 
contained batteries, and require no 
connection to an external battery of 
any kind. This makes them especially 
suitable for use in light planes. 

The receiver uses five of the new 
low-drain battery-portable tubes, in a 
superhet circuit comprising an r-f 
amplifier, 1st detector and oscillator, 
i-f amplifier, 2nd detector, first audio 
and beam-power output. The inter- 
mediate frequency is 90 kc. The tun- 
ing range is 200 to 500 kc, and the 
batteries under normal conditions of 
use will deliver 150 hours of service. 
The sensitivity, considering the size 
of the receiver and the type of power 
supply, is remarkable: 2 microvolts 
for 50 milliwatts output. Selectivity 
is 60 db down at the edges of a 14 kc 
band, adequate for separating stations 
3 kc apart. The overall dimensions 
are 5J by 6J by 7f inches overall for 


the receiver, and 2j by 5J by 7 inches 
overall for the battery supply. The 
weight of receiver, battery supply and 
headphones, is 9 pounds 9 ounces. The 
antenna and battery cable add one 
pound, 2 ounces, making slightly 
under 12 pounds for the total installed 
weight. A spare set of batteries 
weighs 5 pounds, 5 ounces. The re- 
ceiver has been designed to operate 
satisfactorily over the range from 
— 40 to +55 deg. C., and to withstand 
rigorous humidity and drop tests. 

The transmitter employs a total of 
five 1Q5GT tubes which are 1.5 volt 
filament beam power amplifier tubes. 
One tube is used as crystal-controlled 
oscillator at any frequency in the 
range from 2700 to 6300 kc. A pair of 
tubes is used as a push-pull audio 
modulator to drive another pair in 
parallel as the power amplifier. Con- 
trol of the transmitter, including the 
filaments is obtained directly from the 
microphone “push-to-talk" button. The 
usual audio range is employed, within 
4 db from 250 to 2500 cps. The bat- 
tery supply contains 90 volts of B, 
ljr volts of A, and 4£ volts of C sup- 
ply, respectively. The total installed 
weight, complete, is 11 pounds and 14 
ounces. The dimensions are the same 
as those of the receiver. The battery 
life, under normal operation is about 
100 hours. No power output rating is 
given (the manufacturer’s rating on 
the tube, however, is slightly over 


one-half watt in audio service, for a 
pair of tubes). The estimated range 
of the transmitter varies from five 
miles or more with a fixed "V" 
antenna, to 20 miles or more for a 
hand-reel antenna. 

New Volume 

Howard Morgan of TWA has 
written a new book “Aircraft Radio 
and Electrical Equipment’’ (Pitman 
Publishing Corp., New York, 1939, 
374 pages, price $4.50) which fills a 
very definite need in the field. It com- 
bines an elementary approach to fun- 
damentals with a thoroughly practical 
approach to existing equipment, both 
of which will be welcomed by technic- 
ians and pilots. The book is not 
written for experts (as too many 
books in the radio field are) but 
rather, in the author’s words, "for 
many people connected with aviation 
who would like to know more about 
electricity and radio’’. 

The first three chapters are con- 
cerned with fundamental concepts of 
electricity and radio. Throughout this 
part of the book, clever analogies have 
been drawn between electric quanti- 
ties and their hydraulic analogies. 

Transmitters are treated in two 
chapters. The first gives the funda- 
mentals on which the operation and 
adjustment of transmitters depend, 
while the second contains complete 
operating and circuit specifications for 
12 commercially-available transmitting 
equipments from 5 to 100 watts output. 

The problems of propagation, fad- 
ing, static, u-h-f horizon effects, etc., 
as well as the subjects of direction 
finding and u-h-f equipment are 
treated in separate chapters. The con- 
cluding chapter is concerned with in- 
spection and maintenance procedures. 
The book fulfills its intended purpose, 
and it is a welcome addition to the 
current literature of aviation radio. 




A short time ago you probably read newspaper 
dispatches headlined ”.>30,000,000 To l!c Spent 
For New Mutninnm Plants." 

In this expansion program are many points of 
genuine interest to the aircraft industry. 


the production of 
Alcoa Aluminum 
sheet for aircraft 
use will be increas- 
ed by more than 
1,000,000 pounds 
per month. Corrc- 



of facilities will 

similar!) affect nearly every Alcoa Aluminum 
product. Ore-mining capacity is being increas- 
ed. A completely new plant for reducing 
ore to metallic Aluminum is under construc- 
tion at Vancouver, Washington, and additional 
facilities arc being added to existing plants. 
Added equipment will round out and balance 
facilities for fabricating operations. Both the 


means for and the scope of research are 
being increased. 

But to these facts there is a special connotation 
of more enduring significance. This expansion pro- 
gram is a sequel. It follows a similar program of 
nearly equal size begun in 1937 and now complete. 
\nd in 1942, when current plans are completed, it 
is safe to say that more new ones will be ready for 
consideration. 

In short, there is a continuous effort to provide 
the most advanced production faeiiilicsand I lie most 
effective research 
program for Alcoa 
Aluminum Alloys. 
That is a necessary 
part of the policy 
of keying the pro- 
duction of aircraft 
alloys of Alcoa 
Aluminum to the 
requirements of the 

aviation industry. Aluminum Company of 
America, 2182 Gulf Building, Pittsburgh, Pa. 
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The LUXURY LODESTAR, a larger 
airplane in the Lockheed tradition 


Engineered to meet an exact need in airline operations, 
this great new fourteen-passenger, two-engine Lode- 
heed has found immediate favor in the United States 
and abroad. It combines famous Lockheed perform- 
ance with greater passenger accommodations. A fleet 
of Lodestars for Mid-Continent, and others for Regie. 
Air-Afrique, Air France, and South African Airways 
are in construction. Early delivery dates available. 
The Lodestar lends authority to the opinion of many 
operators, who say, "Model for model, Lockheeds 
carry greater pay loads at higher speeds at lower cost." 


Specific information applicable to your present or pro- 
posed operating problems will be sent immediately in 
answer to inquiries addressed to Lockheed's Market 
Research Department. 

1PCKHEEO 

LOCKHEED AIRCRAFT CORPORATION 

BURBANK, CALIFORNIA, U. S. A. 


LOOK TO LtPC K H E E n 



The Lockheed laboratories for testing both physical 
and chemical properties are also used by the service 
department. Hydraulic system fluid, for example , is 
here being checked for foreign matter which might 
damage metal , or rubber seals. Send for free pam- 
phlet describing Lockheed service. Write Dept. 73. 


The FINE-TOOTH Comb 


of LOCKHEED SERVICE 


... an economy every owner may enjoy. There s no charge 
for the expert who makes 560 inspections, and fills in a 
complete check-chart report on the exact condition of your 
Lockheed. Cables, instruments, landing gear and struc- 
tural members are all combed for any need of attention. 
X-ray, microphotography ... every facility that goes into 
new Lockheeds ... all are available for the servicing and 
testing of airplanes already in operation. This highly de- 
veloped Lockheed service offers a complete and unusual 
safety assurance to all Lockheed owners. 


F O It LEA II E It S II I P 









BUYER’S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 


An extremely compact, light weight aircraft engine pre-heater has been devel- 
oped and introduced by the Harvey Machine Co., Los Angeles, Calif. Known as 
the Vulcan Pre-Heater, the Harvey device should find wide application during 
winter months, and in northern latitudes. A number of these units have been in 
use by Western Air Express since 1936 with uniformly satisfactory results. 
The Harvey pre-heater consists of a burning chamber, a stack leading to the 
engine cowling, and a hood to confine the heat within the cowling. The stack 
telescopes to permit of easy transportation and storage. Operation of the unit 
starts with turning on of the gas regulator. Any easily available gas may be 
used for heat, the cost of operation being very low. The pre-heater can be set 
up in ten minutes and will warm an extremely cold engine in about twenty minutes 
after set up. — Aviation, March, 1940. 

Engine timing is simplified through use of a handy little gadget manufactured by 
the Aeronautical Trading Company of Floyd Bennett Airport, New York. The 
instrument consists of a cast aluminum timing disk with a solid bronze pointer 
which has a pendulum weight at the bottom and a ball bearing roller in the 
center. Adjustable screws permit clamping on any propeller hub or crankshaft 
in a few seconds. The bright red pointer is easily read against the black dial, 
which is graduated in degrees. — Aviation, March, 1940. 

Developed for specialized applications where bearings are inaccessible for lubri- 
cation, or are subjected to sub-zero temperatures, a new type ball bearing devel- 
oped by the Fafnir Bearing Company, New Britain, Conn., should be of special 
interest to aircraft people. The new Fafnir bearing incorporates ball bearings 
of a porous bronze impregnated with oil which lubricates the bearing ade- 
quately throughout its entire life. Test bearings which have been in continuous 
operation 24 hours a day for more than five years are still in satisfactory opera- 
tion without addition of any lubricant. In sub-zero applications, where even 
light grease will harden and cause extremely high starting torque, or stiffness 
in controls, these bearings provide a minimum of drag. — Aviation, March, 1940. 


An excellent example of the application of Neoprene to aviation design problems 
is given in connection with development of the Hamilton Standard hydromatic 
quick feathering propeller. In this design the sealing problem was unusually diffi- 
cult due to the wide variables encountered. The seals must hold oil at pressures 
varying from SO to 400 lbs. per sq. in., and under temperature conditions varying 
from — SO to ISO deg. F. Moreover, the seals are in contact with engine oil con- 
taminated with fuel and combustion products. Also, the seals must operate under 
varying clearances. After exhaustive tests Neoprene was selected for this job 
and was applied to seven different sealing applications. Two years of service 
testing has thoroughly demonstrated the success of the application.— Aviation. 
Mnrrh 194(1 


With flying boats increasing steadily in popularity much interest has been show 
in the McKinley Pneumatic Floats, Babylon, L. I., recently given an ATC, an 
low being manufactured by the Goodyear Tire & Rubber Co. of Akron, Obit 
pounds each, was designed and approved for plan* 1 * 5 


now ocuig manuiacturea oy the IjOOi 

Model PF-2, weight 42 pounds each, was designed and approved for planes' gros; 
mg 1475 pounds. This model is practical for ships as light as 1000 pounds gros 
oodyear airship fabric is based on a foundation of 3-ply, long fibre cotton a" 


mg i-t/o pounds, i ins model is pr; 

Goodyear airship fabric is based on a foundation of 3-ply, long fibre cotton an 
treated with 90 layers of rubber. Single rigid member is a V-shaped bean,, 
eight inches wide on top and seven inches deep. It is made of punched dural 
anodized and treated with zinc chromate. Each float has five compartments.— 
Aviation, March, 1940. 

Means for over water flying at night are now available through development of 
L n w S “ dr r llght b J UOy by the Pirestone Tire & Rubber Company and 

Westmghouse Electric and Manufacturing Company, with the cooperation 
of the Civil Aeronautics Authority. Having important naval significance, a= well 
as aiding civil flying, the new lights are placed in lanes to mark a runway in 



Harvey Vulcan engine pre-heater. 
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a seadrome landing basin. One of the features of this light is that it remains 
stationary which serves as an aid to the pilot when coming in to a landing. 
The new markers, which are anchored permanently to the bottom of the 
water channel, consist of a new type rubber float which causes the light 
to remain virtually motionless under any normal movement of the water. 
The light is so diffused as to eliminate reflection from the surface of the water. 
The large rubber float also serves to guard flying boat hulls against damage in 
case of contact. Power for the light is provided by a dry cell battery pack. — 
Aviation, March, 1940. 

Designed to meet the problem of oil separating and cleaning for industrial 
plants generally, the Gale Liquid Conditioner, developed by the Gale Products 
Company, New York, is now being applied to oil reclamation in certain aircraft 
factories and field hangars. The Gale oil separator is a low cost simple apparatus, 
easy to install and operate. It does not refine or re-purify lubricating oils by 
refinery methods, but rather cleans oils and greases in a water bath and sepa- 
rates them from the water quickly and completely, making them available for use 
without the delay of settling tanks. — Aviation, March, 1940. 

Elastic Stop Nut Corporation has announced an expansion of its well-known 
line of lock nuts to include nine new types of nuts, all of which embody the basic 
Elastic Stop self-locking element, a resilient non-metallic collar built into the 
head of the nut. The new nuts are designated as thin hexagonal, spline, internal 
wrenching, countersunk, etc. With variations in sizes, thread systems and 
materials, 160 new standard items are offered. — Aviation, March, 1940. 

A portable plane table for accurately setting and checking the pitch of adjustable 
pitch propellers has been introduced by the Freedman-Bumham Engineering 
Corporation, Cincinnati, Ohio. Designated Model FBPT-100, the plane table 
has built in bubble levels, four adjustment screws, and may be used on any con- 
venient work bench, desk or table. The propeller is mounted on a mandrel at 
the center of the table and the pitch is read or set with a bubble protractor. The 
table is circular in shape measuring 14 inches in diameter and 15 inches high. 
Weight complete is 50 lb. — Aviation, March, 1940. 


Built to speed up stamping processes, the Cecostamp press is being manufactured 
by the Chambersburg Engineering Co. of Chambersburg, Penna. Air pressure 
supplies the power for this press, which has been used successfully for forming 
stainless steel and other hard-to-form alloys of low ductility, for forming thin, 
hot work that cools quickly, for embossing, and for short run work. The short- 
run stampings can be handled inexpensively by using dies cast of lead and zinc 
in plaster molds. Wood, aluminum and magnesium dies are also used. As 
cylinder bore is relatively small and as most operating strokes are short, use of 
air is economical. — Aviation, March, 1940. 
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TURN and BANK 
Installation 


In these days of instrument flying a Turn and Bank Indicator 
must operate properly. Correct installation is the primary step. 


By Ray Snyder 

President, Snyder Aircraft Corporation 
Chicago 


M ANY operators and private pi- 
lots arc under the impression 
that a Turn and Bank Indicator can 
be calibrated to show a ISO degree 
turn per minute, or 360 degree turn 
in two minutes, either one or two 
needle widths of the pointer, merely 
by advising a repair station of the 
air speed of the airplane. This can- 
not always be done for the following 
reasons. 

1. The standard Turn and Bank 
venturi may be too small to produce 
sufficient suction for proper operation. 

2. The venturi tube may be in- 
stalled at such a poor location on 
the airplane that operation is ineffi- 

3. The length and diameter of the 
line between the venturi and the Turn 
Indicator is an important factor and 


No h 

should be used that will restrict the 
internal flow of air passing through 
the line. 

A suction gauge should be used to 
check the suction. To do this the 
gauge should be installed in series 
with the Turn and Bank Indicator 
and the venturi by teeing into the 
line as near as possible to the Indi- 
cator. If the Indicator case has 
two openings, one at the bottom and 
one at the rear, the unused openings 
should be employed. 

When this is done the airplane 
should be taken aloft and the suction 
gauge reading noted while the ship 
is cruising at the speed at which 
blind flying problems are usually 


worked. If three-quarters inch of 
suction is not received it is an indi- 
cation that a larger venturi is needed. 
If a larger venturi is needed it is 
suggested that a Sperry venturi be 
purchased as it will supply all the 
suction necessary. 

In most cases the Sperry venturi 
will supply more suction than is 
necessary. This may be corrected by 
installing a simple metering jet be- 
tween the instrument and the venturi. 
If too much suction is available, do 
not meter it below two inches as this 
is the most efficient operating point 
for a Turn and Bank Indicator. 

The chief information a service 
station requires for the correct cali- 
bration of a Turn Indicator is the 
amount of suction under which the 
instrument will be operated. Without 



. . . it’s the Odds-on Choice by a Wide Margin 



Listen to the talk of fliers who have flown and compared 
today's light airplanes. You'll quickly notice the extra 
enthusiasm — the more favorable comments for Taylor- 
craft. Discriminating people are amazed that such beauty, 
style and craftsmanship can be bought for so little money. 
It just seems like most everybody would rather own a 
Taylorcraft. 

Take a trial flight yourself — see and feel the difference! 
You, too, will find that Taylorcraft handles more smoothly, 
more responsively, more surely, than any other low price 
plane. You'll surely praise its snappier pick-up, positive 
stability, all around superior performance. Yes, your own 
comparison will prove that Taylorcraft out-flies them all. 
It's the plane you'll prefer to fly and choose to own. 


SEND FOR DESCRIPTIVE BROCHURE 

The new 1940 Taylor- 
craft is available in 
65-60-55 and 50 H.P. 

De Luxe models and 
the new Trainer with 
modern side-by-side 
seating and inter- 
changeable wheel or 
stick controls. 

*1495 and up 

f. A. F. ALLIANCE 



TAYLORC-RAFr 

AMERICA S MOST MODERN Trr>4 /Q/IO 
LOW-PRICED AIRPLANE Z' •y'tU 

*Take a Look! Take a Flight! Compare Taylorcrait and see the differ- 
ence. Let us arrange an early demonstration for you. 

TAYLORCRAFT AVIATION CORPORATION 
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TO ITS RADIO BEACONS AND LANDING FIELD LIGHTS 
WESTINGHOUSE NOW ADDS " SEADROME CONTACT 
LIGHTS" FOR SAFETY IN NIGHT SEAPLANE OPERATIONS 

D ESTINED to become an invaluable aid to all night seaplane 
operations, the new floating light marks another contri- 
bution by Westinghouse to American leadership in aviation. 

This new and ingenious method of lighting, combined with 
a floating rubber “doughnut,” allows the pilot to see the 
marker lights, as steady as if they were on lampposts. Decep- 
tive shimmying lights on the water are completely eliminated, 
even in rough weather, and the rubber floats are unlikely to 
damage seaplanes while taxiing, taking off or landing. 

Through every phase of the industry, you’ll see Westing- 
house developing new methods, new equipment, to advance 
American aviation. You’ll find it worth-while to call on the 
local Westinghouse office, for any electrical need. 
WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
EAST PITTSBURGH, PA 


Westinghouse (W 

ELECTRICAL PARTNER OF THE AVIATION INDUSTRY 






THEY WHO LOOK TO THE EUROPEAN MARKET... 


If you seek to develop the British or 
European markets why not contact with 
a firm of British integrity, who are in 
a position to take up the manufacturing 
rights, in that' country, of Aircraft 
essentials or engines ? 

Hclliwclls bJ 

WALSALL AIRPORT AND DUDLEY. 

ENGLAND. 
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Government Walks into the Airplane Plant 

(Story on page 90) 
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Announcing 

The New Cleco 3y A lb. 

LIGHTWEIGHT Squeezer 


Here is an aircraft riveting development of major importance to production 
executives. Weighing only 3 Vi lbs., this versatile tool handles all rivets up to and 
including Ve inch. It is only 9 Vi" overall and is an ideal tool for those "headache" 
jobs in cramped quarters. Nothing else like it is available. 

The Cleco 41 is furnished with either "C" type or alligator type jaws. Built to The 
Cleveland Pneumatic Tool Company's uncompromising quality standards, the "41" 
will give you long and trouble-free service. Field tests show that it enables work- 
men to do more and better work. 

Complete information will be sent upon request. If you desire a copy of our new 
60-page hand-book on aircraft riveting, please make request on your company sta- 
tionery. 


THE CLEVELAND PNEUMATIC TOOL 
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THOMAS E. CORPE Is newly 
appointed general sales man- 
ager for Vega Airplane Co., 
Lockheed subsidiary. For past 
seven months he has directed 
Lockheed's successful promo- 

well as put on a merchandising 
program for the Starliner. 


T. C. SULLIVAN LAST 
MONTH became Secretary of 
Vultee Aircraft. For the past 

headed the aviation and auto- 
mobile departments. Now 3fi 
years old, he began newspaper 


W. A. M. BURDEN, generous 
loaner of priceless aeronautical 
collection to the Institute of the 
Aeronautical Sciences, whose 

photographs, reports and clip- 
pings when added to Institute's 
previous library forms the Aero- 
nautical Archives, world’s larg- 
est aviation library. 


TWA'S TRAFFIC AND SALES 

being run by Art Stewart, re- 
cently appointed Western Man- 
ager. In transportation busi- 
ness for 30 years, he has a wide 
experience. He must know a 



AL. REED, LEFT, BOEING TEST PILOT, AND EDMUND T. 
ALLEN, Director of Flight and Research for Boeing, discussing 
the results of a test flight, in the cockpit of the Boeing 307 
Stratoliner. The big ship is now being put through its paces 
by CAA inspectors. Following tests the Stratoliners will be 
delivered to Pan American and TWA. Inaugurating 4-engine 
equipment on domestic airlines these ships should play an im- 
portant role in the travel rush to the airlines that is expected 
this year. Stratoliners will be first "upper level" ships for com- 



NEW SALES MANAGER for 
the Austin Company is George 
W. Plaisted. Already a com- 
pany vice president and for- 
merly West Coast manager, he 
moves to Cleveland to handle 
sales for the entire company. 
He is well known for having 
built some $50,000,000 worth of 
industrial plants. 
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When you fly the new 175 Hp. RANGER FAIRCHILD "24” 


A FAMOUS performer now offers performance plus! At 
no increase in price, the four-place, de-luxe Ranger "24” 
is available today with a nice increase in power. This 
silky-smooth, one-hundred-and-seventy-five horsepower 
Ranger engine will frisk you right upstairs in a hurry. 

More than ever, the Ranger “24,” with this step-up in 
power, is indisputably the logical ehoicc of the private 


owner who demands performance without sacrifice of 
easy piloting operation, and luxury without sacrifice of 


We arc very proud of this airplane, and we would be 
equally proud to have you as our guest for a trial dem- 
onstration. Your nearest Fairchild dealer will be happy 
to oblige— without obligation! 


FAIRCHILD 



Division of Fairchild Engine & Airplane Corporation 
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Harlow's Canadian Rights 
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Enjoying a commanding position in the commercial field. 
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EDO 

FLOATS 


READY... FOR BUSINESS! 


EDO AIRCRAFT CORP., 302 SECOND STREET, COLLEGE POINT, N. Y. 
WORLD'S LEADING BUILDERS OF SEAPLANE FLOATS AND FLOAT GEAR 




OPERATORS CORNER 



Master Airport Plan 









“Sure she’ll Jly—with enough power!” 




BOEING SCHOOL OF AERONAUTICS M UNITED AIR LINES 



The Airacobra 

( Continued from page 41) 


axis of the fuselage sets +5° to the 

of stroke in the front and rear ele- 
ments of the landing gear are ad- 
justed so that at 90 m.p.h. take-off 
speed the angle of attack is increased 
to provide lift equal to the gross 
weight of the airplane. When land- 
ing at 75 m.p.h. along the path of 
glide, the front and rear wheels con- 
tact the ground at the same instant. 

The general construction of the 
P-39 airplane follows the present prac- 
tice of all metal, stressed skin design, 
but it is noteworthy to point out a 
few of the detail refinements that 
have been incorporated in this air- 

The fuselage structure is comprised 
of two sections: (1) a forward sec- 
tion extending from the nose to the 
bulkhead aft of the engine, mounting 
the reduction gear box and extension 
drive shaft, landing gear nose wheel, 
armament, cockpit and engine and in- 
corporating the wing center section 
and (2) an aft section extending 
from behind the engine to the tail. 
The two sections of the fuselage are 
bolted together in a manner to per- 
mit rapid disassembly for shipment 
or repair. The forward fuselage sec- 
tion consists principally of two main 
longitudinal beams, with a horizontal 
top deck between, upon which the in- 
stalled equipment is mounted, much in 
the manner it would set on a plat- 
form. The fuselage covering above 
the longitudinal beams is almost en- 
tirely cowling, which when removed, 
provides an unprecedented degree of 
accessibility that is further em- 
phasized by the decentralization of 
the power plant, armament, cockpit 
and radio equipment. The wing 
affords an excellent platform for 
working on the engine. The struc- 
ture of the P-39 airplane has been 
completely static tested to 100 per 
cent of the design loadings, which 
are the latest requirements of the 
U. S. Army Air Corps. 

The wings of the P-39 airplane 
are of the cantilever type of all-metal 
construction throughout. The inter- 
nal ribs and bulkheads are stamped 
or pressed metal. Fuel tanks provid- 
ing for storage of more than 150 
gallons of fuel are built integrally 
into the wings. Ducts of the type de- 
veloped by the N.A.C.A., extending 
from the leading edge of the wing to 


the upper surface of the wing near 
the trailing edge are built into the 
root of the outer wing panels, pro- 
viding cooling air flow for the prestone 
and oil radiators. The rear elements 
of the tricycle landing gear retract, 
completely flush, into the outer wing 
panels, aft of the main spar structure. 
The airfoil sections are: at the root 
the N.A.C.A. 0015 section and at the 
tip the N.A.C.A. 23009 section modi- 
fied. A very successful feature of 
design of the wing is the alignment 
of the axis of symmetry of the sym- 
metrical after body of the N.A.C.A. 
23009 airfoil with the chord line of the 
N.A.C.A. 0015 section used at the root 
to produce a simplified symmetrical 
wing structure for manufacturing pur- 
poses, with an effective degree of 
aerodynamic twist, or "wash in” at 
the tip which avoids the common fault 
of early “tip-stalling" so prevalent in 

Split trailing edge wing flaps are 
provided on each outer wing panel, 
extending from the inboard end of 
the ailerons to the fuselage. A feature 
of the flap design is the proportion- 
ing of the span, chord and angular de- 
flection of the flaps, so that the effec- 
tive downwash angle of air flow on 
the tail surfaces is increased when 
the flaps are deflected to a degree 
where the change in trim of the air- 
plane is negligible from stabilized 
level flight, at cruising power, flaps 
up, to a stabilized glide, power off, at 
approximately 100 m.p.h. providing 
a perfectly co-ordinated trimming con- 
dition for the landing approach. The 
relatively low wing loading and the 
relatively large and effective wing 
flaps make the stalling speed less than 
70 m.p.h. which, together with the 
tricycle landing gear and the delayed 
stalling character of the wing tips 
and lateral control system, provides 
maximum safety and facility for land- 
ing, even under adverse conditions or 
by pilots of limited experience, an 
important feature in military aircraft. 

The ailerons are constructed of 
metal with a doped fabric covering, 
and are of the balanced slotted type. 
A trim tab is provided on each 
aileron, controlled from the cockpit. 
A feature of the aileron design and 
aileron control system is the combina- 
tion of a venturi shaped slot with a 
rounded modified friese type nose 
balance actuated by a differential 
link motion in the control system. 
This provides slotted aileron function 
to maintain lateral control at the 
stalling point of the wing. It also 
provides a variation in the slot, from 
wide open at zero angular deflection 
to full closed in the extreme "up” 


and "down” positions, to provide 
sensitive, effective control and feel 
for small displacements of the ailerons 
and reduced operating loads for large 
angular deflections of the ailerons. 
The arrangement of the aileron slot 
and slot entrance radii is also such 
that the effectiveness of the slot varies 
with the angle of attack to permit 
relatively large airflow through the 
slot at high angles of attack and al- 
most no airflow at low angles of 
attack, a circumstance that gives a 
more uniform control force through- 
out the speed range with minimum 
drag at high speed. The lateral con- 
trol system of the P-39 airplane pro- 
vides a maximum of good handling 
characteristics and safe lateral con- 
trol at low speeds. 

The tail surfaces are of the full 
cantilever type, with the fixed control 
surfaces of all metal construction and 
the movable surfaces consisting of a 
metal frame with fabric covering. 
Trim tabs are provided on each mov- 
able surface, controlled from the cock- 
pit. The radio antenna mast is en- 
closed in a transparent plastic leading 
edge on the vertical fin, which elim- 
inates the drag or the hazard of ice 
formation on the conventional ex- 
ternal radio mast. Anti-icing boots 
can be installed over the transparent 
leading edge without affecting the 
radio function. 

The two-way radio and storage 
battery are located in the aft section 
of the fuselage. The radio is oper- 
ated by remote control from the 
pilot’s cockpit. 

The external surfaces of the P-39 
airplane have been specially treated 
to reduce skin friction drag to a 
minimum and act as camouflage. 
Flush rivets are used all over and a 
thin coating of special filler followed 
by a coat of primer and two coats of 
special aluminized lacquer are ap- 
plied as a finish. The finished 
surface has a dull texture that is 
aerodynamically smooth, but prac- 
tically non-reflecting. The dull finish 
and clouded grey color form effective 
camouflage. 

Specifications and performance sup- 
plied by the manufacturer follow: 


Wing span 34 ft 

Overall length 29 ft 9 in. 

Overall height 9 ft 3 in. 

Wing area 213 sq. ft. 

Wing loading 28.3 lb./sq.ft 

~ * ”ng 5.3 lb./b.h.p. 
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THIS UNIQUE LABORATORY 



Specify PARKER-KALON and 
you get valuable protection against 
the “Doubtful Few”. . . the few 
imperfect screws in a box that waste 
time and labor in assembly work 
. . . that fail to make satisfactory 
fastenings. 

With a 5250,000 Quality-Control 
Laboratory that has no counterpart 
in the industry, Parker-Kalon is 
able to maintain standards of qual- 
ity never before attained. Hardened 


Self-tapping Screws, Socket Screws 
and other fastening devices are pro- 
duced and tested under a remark- 
able control routine that makes each 
one better than “good enough.” 
When you need fastening devices, 
it will pay to see that they come 
from the most modern plant in 
the screw industry. Parker-Kalon 
is equipped to “make them bet- 
ter”! Parker-Kalon Corporation, 
200 Varick Street, New York City. 


Cold -forged Socket Screws 

CapScrew-.SetScrews. ^ 

Wing Nuts-Cap Nuls-Thumb Screws 

Cold-forged . . Neater, Stronger I 

§***,%? ^ 


^-PARKER-KALON 

u>“ u ° lh ‘ Fastening Devices 


Eliminates the 


Parker-Kalon Quality- Control assures fastening 
devices that ALWAYS work right and hold tight 
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LONG RANGE 
RECONNAISSANCE 


BOMBER 
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The NORMA-HOFFMANN line of 108 series and over 
3000 catalogued sizes affords a PRECISION BEARING 
for virtually every aircraft application. Write for the 
Catalog. Let our engineers work with you. 


The plane pictured above — built by Lockheed Aircraft 
Corporation, Burbank, Calif. — is one of the 250 recently 
ordered and now under construction, for military service 
abroad. These "Hudson" Bombers — like other Lockheed 
Transports so extensively used both by American and 
European airlines — are equipped with NORMA-HOFF- 
MANN PRECISION BEARINGS at vital points in the 
control system, as well as in the instrument equipment. 

Practically every representative builder of aircraft, 
engines, instruments, and aircraft equipment — including 
the U. S. Government — employs NORMA-HOFF- 
MANN BEARINGS "where the bearings must not fail" 
— as an added assurance of safety, friction-free opera- 
tion, long life and low maintenance. 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U S A. 
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British Aces 

(Continued from page 29) 


had a wailing list since before the 
outbreak of war. Qualifications are 
high, though they have been relaxed 
somewhat from peace-time standards. 
Now public school graduation is suf- 
ficient educational qualification for 
entrance to the air force, with high 
school or college graduation required 
for a flying berth in the R.C.A.F. 

Under the British Commonwealth 
Air Training Plan few officers will be 
graduated, though a number will be 
selected for commissions on gradua- 
tion. All trainees will start as air- 
craftsmen, class two, the equivalent 
of an army private, with pay of $1-30 
a day. On completion of their training 
they will be ranked as non-commis- 
sioned officers, with pilots and observ- 
ers being ranked as sergeants at $2.20 

The first training is a ground course 
to prepare the recruits for flying and 
for air force life in general. This is 
given in three large schools, takes 
four weeks, after which a selection 
is made of those who are to be trained 
as pilots, gunners or observers. Pilots 
are then sent to one or other of Can- 
ada's 22 light airplane clubs for an 
eight week elementary flying schooling. 
After eight hours of dual flying in- 
struction, the recruit is forced to 
demonstrate his ability and to indi- 
cate whether he has developed the 
required air sense to warrant further 
training. On completion of 20 hours 
of dual and solo flying, the recruit is 
expected to show a higher degree of 
skill in his tests. The final examina- 
tion comes after 50 hours in the air 
and includes medium and steep turns, 
forced landings, sideslipping and aero- 
batics. From there the recruit goes 
to the intermediate and advanced train- 
ing schools. 

For the next fourteen weeks the 
pilots receive training in intermediate 
and advanced flying, bombing and 
fighting, at one or other of 16 service 
flying schools. During this period 
trainees from other Empire countries 
join the Canadian airmen at their 
training schools. 

Air observers receive a 12 weeks 
course at 10 air observer training 
schools, where they are taught navi- 
gation, reconnaissance and photog- 
raphy. On graduation they go for six 
weeks to one of 10 schools where they 
arc taught bombing and gunnery in 
theory and practice. The air observ- 


ers are ready ior the battle zones after 
another four weeks oi advanced navi- 
gation taught at two air navigation 
schools. 

To train these fighting airmen Can- 
ada is busy developing an army of 

40. 000 officers and men. It is offi- 
cially estimated that when the training 
scheme is in full working order it will 
need 2,700 officers, 30,000 airmen and 

6.000 civilians for instruction and 
maintenance. Latest official figures for 
the strength of the Royal Canadian Air 
Force show 1,500 officers and 15,000 
men. Many instructors in advanced 
training arrived in Canada from Great 
Britain early this year. In all 67 
training schools are in use for the 
plan, and when Premier Mackenzie 
King announced the plan in December 
he stated that in addition to present 
air force, flying club and government- 
owned Trans-Canada Airlines fields 
available, 60 more airfields, still to be 
built, would be needed. Barracks have 
been and are being built to house the 
thousands of trainees. 

The total cost is officially estimated 
for the three year period under which 
the plan operates, till March 31, 1943, 
at $k)0,000,000. Canada's share is to 
be $350,000,000. Great Britain will 
supply most of the airplanes, New 
Zealand and Australia will contribute 

Six types of aircraft have been 
designated for use at the training 
schools to standardize as much as 
possible the training. Elementary 
training is being done in Fleet Train- 
ers and de Havilland Tiger Moths. 
At the intermediate training schools 
Avro Ansons and North American 
Harvard trainers are being used. 
Bombing and gunnery schools are 
using Fairey Battle aircraft. At wire- 
less schools the Noorduyn Norseman 
is standard. Early in January it was 
officially announced that 1,282 training 
aircraft were being built in Canada, 
that 870 Fairey Battle two-seat 
medium bombers were to be shipped 
to Canada from Great Britain, that 
1,622 Avro Anson airframes were be- 
ing shipped to Canada from Great 
Britain for assembly in the Dominion 
where wings are also being built, that 
North American Harvard training 
planes were to be manufactured in 
Canada as well as bought in the United 
States. The Noorduyn Norseman is 
being made in Canada. 

The Fleet Trainer, de Havilland 
Tiger Moth and North American Har- 
vard are two-seater single engine 
light training planes. The Avro 
Anson is a twin-engined coastal re- 
connaissance monoplane carrying a 
(Turn to page JIT) 



Y ou can turn many difficult draft- 
ing jobs into simple print room 
operations at a drastic saving with 
the Ozalid Whiteprint Process. 
Why spend weary hours toiling 
over a drafting board redrawing 
a tracing when you can get a 
transparent duplicate of the ori- 
ginal drawing with the Ozalid 
Whiteprint Process in a few 
minutes? 

Lines on a transparent Ozalid 
print are easily eliminated with 
corrector fluid or mechanically 
by the "block out" method. Ozalid 
transparent materials (papers, 
cloths or foil) take pencil and ink 
lines. You can make prints from 
them with all changes and addi- 
tions, without redrawing or spoil- 
ing the original tracing. 

A booklet ol dry-developed Ozalid prints 

dialling time and reduce costs will be 
sent without obligation. Mail coupon today. 

ONLY OZALID HAS DRY DEVELOPMENT 
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THERE'S DEPENDABILITY J 


IN 

HAZARD “KORoDLESS” CONTROL EQUIPMENT 



Ever since aviation became an in- 
dustry, Hazard has worked with 
manufacturers, designers and the 
Army and Navy Departments to 
develop the most efficient and de- 
pendable controls. At first it was 
Hazard's tinned and galvanized 
cables (much of which is still sold 
and used). Now Hazard's stainless 
steel "KORoDLESS” Preformed 
Cable is the accepted standard of 
excellence. Preforming Hazard 
"KORoDLESS” permitted us to 
develop and pioneer Hazard's 
TRU-LOC Fittings. These are made 
in accordance with Navy specifica- 
tion T-46d and are, without ques- 
tion, the safest and most efficient 
cable terminals made. Hazard 
TRU-LOC Stainless Steel Terminals 
may be supplied swaged to the 
cable, or separately, to approved 
companies. For certain dependabil- 
ity — for safety of control operation 
— specify Hazard "KORoDLESS” 
Aircraft Cable and Fittings. 

HAZARD WIRE ROPE DIVISION 

Established 1846 

AMERICAN CHAIN & CABLE COMPANY, INC. 

WIIKES-BARRE, PENNSYLVANIA 
Aircraft Department 
230 Park Avenue, New York City 




AIRCRAFT CONTROLS 


Personnel Relations 

(Conlmued from page 33) 


the L.E.R.C. canteen which dispenses 
foodstuffs, soft drinks, tobacco, and 
other merchandise. The company 
constructed a modern canteen building 
and turned it over to the employees 
to operate. The enterprise is now 
earning a net profit of approximately 
$1,000 per month. This the L.E.R.C. 
devotes to recreational activities and 
to assisting employees who are in 

Another self-supporting activity of 
the L.E.R.C. is a monthly magazine 
known as the "Lockheed Aircrafts- 
man" which carries non-controversial 
news of employee and company activi- 
ties. The publication is supported 
entirely by local advertising. 

To coordinate employee-manage- 
ment relations and to maintain uni- 

partments, we have established an 
industrial relations, or personnel de- 
partment. The primary functions of 
the industrial relations manager are 
to keep abreast of labor laws and 

labor relations policies, deal with the 

discipline and coordinate the policies 
and work of the three major divisions 

Employee Service, and Education. 

The principal function of the em- 
ployment division, that of selecting 
new employees, was treated exten- 

In addition, the division is the clear- 
ing house for all transfers, promo- 

and salary increases, and terminations, 
employee’s status, his entire record is 


decision. Through such careful con- 
sideration of each change, favoritism 



Through the employee service divi- 
sion the company maintains its close 
cooperation with the L.E.R.C. and 
conducts a broad program for serving 

Although employees who are in trou- 
ble usually come to the division head 
voluntarily, there are occasions when 
an employee is approached and urged 


done when some outside influence 
obviously is interfering with his work, 
or when a garnishment or threat of 
attachment of wages is received. Ad- 
vice or legal aid is offered when an 
employee’s case needs such service. 
Each situation is handled upon a basis 
of the urgency of the need. Some- 
times an employee must be warned to 
“get his own house in order" so that 

with his work or relations with the 
company. 

To meet emergencies, a cash fund, 
administered by the employee service 
division, extends prompt aid in event 
of accident, death or other pressing 
necessities among employees and their 

Through a group plan, employees 
may participate in life, health, and 
accident, accidental death and dis- 
and surgical and hospitalization in- 
addition to handling group insurance, 
supervises workmen’s compensation 
insurance problems, in conjunction 

ployee service division. 

Staffed by competent doctors, first 

the medical section conducts periodic 
physical examinations, gives medical 

A visiting nurse follows the progress 
of every employee on a prolonged ill- 

Other functions of this^ivision are 
safety inspection and education, and 
the maintenance of a housing service. 
Rentals are listed and advice is pro- 
vided on home financing and construc- 

An important phase of the corn- 

ducted through the education division, 
which, because of the acute shortage 
of competent workmen, was estab- 
lished under the direction of Svend 
Pedersen, former chief tool designer 
of the company. Based upon the re- 
sults of temperament, intelligence, and 
aptitude tests, the staff of this divi- 
sion is able to assist each employee in 
finding the vocation in which he is apt 

whereby the employee may continue 
his training so that through self- 
improvement he will be ready for pro- 
motion to higher positions. Through 
the cooperation of the State Depart- 
ment of Education, Lockheed has been 
instrumental in the establishment in 
the Burbank School System of a wide 
range of trade extension classes cov- 
ering a field from mechanical prepara- 
tory work to advanced engineering 


subjects. The response is so enthusi- 
astic that nearly one-third of all Lock- 
heed employees attend these classes 
regularly. Current enrollment is ap- 
proximately 2,000 students. 

To provide a supply of semi-skilled 
workmen, during periods of exceler- 
ated production, the education division 
conducts a full-time class to train 
new employees in the fundamentals of 
certain production jobs. During the 
first five months of 1939 nearly 2,000 
employees were given from two days 
to three weeks of full-time training in 
this class. A new employee must 
demonstrate in the class his ability to 
perform acceptable work before he is 

Because of its experience in trade 
extension and job training work, 
Lockheed recently was able to respond 
promptly to a plea by President Roose- 

lish apprenticeship training programs 
in order that this country’s aircraft 

tional emergency. Within a few 
weeks after this call the Lockheed 
company and the local union had 
drafted and signed an apprenticeship 
agreement with the cooperation of the 
Federal Committee on Apprenticeship. 
The program provides for four years 
of training in any one of several 

Other phases of the educational pro- 
gram include the maintenance of a 

lion of trade tests, as well as the 
sponsorship of foremanship and super- 

In working with supervisors the in- 
dustrial relations department has been 
careful not to assume any of the re- 
sponsibilities that rightfully belong to 
them. Rather, we have impressed them 
with the fact that the development of 
a comprehensive personnel program 
adds to, rather than detracts from, 
their responsibilities. The various divi- 
sions of the industrial relations de- 

which relieve supervisors of many de- 

developing and producing airplanes. 

Much of the credit for success of 
the industrial relations department in 
coordinating its work with that of 

is due to placing of the department 
under the direct supervision of Mr. 
R. A. VonHake, vice president and 

sympathetic towards the development 
of the industrial relations department. 
Under less happy supervision it is 
possible that the system as outlined 
above would not function so well. 



Today’s big planes— and the still bigger ones 
of the future— require runways with the beam 
strength of concrete to "take it” without 
breaking down and requiring expensive 
maintenance. 

Concrete combines low upkeep with low 
first cost. Actually, with comparable designs 
for present and anticipated wheel loadings on 
any major airport, concrete costs less to build 
than other pavements. 

Concrete affords maximum visibility from 


the air, night or day. Its gritty-textured surface 
reduces skidding yet doesn't injure tires; is 
free from dust and dangerous flying particles; 
is serviceable in any weather. 

Runways are a vital part of any airport, yet 
their first cost is only a small fraction of the 
total cost of the airport. Actual figures show 
that it is false economy to use anything but 
concrete on important airports. 

Let us send you the informative booklet, 
"Concrete Makes a Modem Airport.’’ 


PORTLAND CEMENT ASSOCIATION, Dept. 3-41, 33 W. Grand Ave., Chicago, III. 
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CODE LENGLAS has a place wherever an absolutely flame- 
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that it will fill without sacrificing a single desirable electrical 
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Code Lenglas can be furnished in sizes 14 to 22 A.W.Ga. in 
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Outwitting the Wind 

( Continued from page 35) 


85 m.p.h. in the direction shown by 
the arrow, he would never intercept 
the leg, but would drift approximately 
parallel to it indefinitely as shown at 
C. If, however, he did succeed in 
crossing the leg, then turned to a 
heading perpendicular to the A aver- 
age bisector, he would drift back 
across the leg, as shown at D, thus 
proving that he was on the northwest 
leg which would give him a false 
orientation. An instance occurred in 
flight, in which this failure of the 
90-degree problem two consecu- 
tive times, caused a pilot to land 300 
miles off his intended course. 

Other difficulties in radio range 
orientation and in procedure flying 
have been discovered by means of the 
wind simulator. The procedure turn 
shown in Fig. 2 without wind at A, 
when done with a wind of three-quar- 
ters of the air speed or more, will 
result in a figure as shown at B, in 
which the object of the procedure 
turn is completely lost because the 
flight path does not return to the leg. 
Many other difficulties and weaknesses 
of the old instrument navigation 
methods have been discovered at TWA 
and the methods have been revised to 
correct these difficulties and to render 
our methods adequate in winds of the 
highest velocity, regardless of whether 
the pilot knows their direction or 

The teaching of dead reckoning on 
instruments is greatly facilitated by 
the wind simulator, for this provides 
an accurate check on the correctness 
of the pilot’s computations. If the pilot 
be told correctly the direction and 
velocity of the wind, and allowed to 
compute the heading and time neces- 
sary to fly a given geometric figure 
or from point to point on a chart, the 
accuracy with which he completes this 
figure or flight, is a measure of the 
correctness of his computations. 

In Fig. 3 is shown the effect of a 
wind of 65 m.p.h. and a true air speed 
of 120 m.p.h. on a square. Note the 
drift downwind. In order to teach 
dead reckoning, the pilot may be re- 
quired to fly this square correctly, 
despite the wind which causes him to 
drift. An interesting example of the 
the effect of wind on a flight is shown 
in Fig. 4. In this illustration, the pilot 
made a continuous, left-hand, stand- 
ard, one needle-width’s turn, as shown 
by the dotted line. However, he con- 


tinually drifted downwind, describing 
the path shown in the figure. 

Fig. 5 shows the effect of a 65 
m.p.h. wind, on a 120 m.p.h. air speed, 
when the pilot is flying the inverted 
U problem commonly used in Link 
Trainer instruction. Note that at no 
time is the pilot east of his starting 

Associated with the wind simulator 
is a loop direction finder simulator. 
This device provides means for ac- 
curately simulating the use of the 
loop direction finder in aircraft navi- 
gation. It is completely automatic in 
operation and by it, all of the prob- 
lems commonly done with loop direc- 
tion finders may be accomplished and 
taught. The pilot may be taught to 
take bearings on stations, may home 
into station in the ordinary way, 
either keeping his ship headed on the 
null or by flying constant courses and 
setting the drift off as automatically 
applied by the wind simulator, thus 
flying a straight course into the sta- 
tion. He may also take bearings on 
two or more stations and plot his 
position by means of the customary 
two or three bearing fix. 

A new use for the direction finder 
just worked out is that of determin- 
ing one’s position and heading with- 
out recourse to the magnetic heading 
of the airplane. This solution would 
be necessary in case of failure of the 
magnetic compass. By means of di- 
rection finder bearings on three sta- 
tions, a fix may be accurately and 
quickly determined, and from this the 
heading of the airplane determined 
and the directional gyro set correctly. 
This problem is easily taught in the 
Link Trainer by means of the loop di- 
rection finder simulator, and the wind 
simulator. 


C-W Maintenance 

( Continued from page 37) 


Wright heater unit operates inde- 
pendently of the main power plant, 
operates equally well on the ground 
or in the air, heats the cabin quickly, 
maintains cabin temperatures on the 
ground without the aid of outside 
sources of heat even in the coldest 
weather, and thus eliminates the cus- 
tomary cold-weather bug-a-boo. Since 
this system involves no steam lines, 
the customary ground freezing prob- 
lem in cold weather is likewise 
eliminated. 

The cold weather troubles that 
plague air line ground crews have 


been eliminated in the new transport, 
wherever economically possible. The 
traditional wobble pump, heretofore 
used with difficulty in obtaining fuel 
pressure during cold starts, has been 
replaced by an electric fuel pump 
which assures adequate, controlled 
fuel pressure for starting and supple- 
ments, of course, the usual engine- 
driven fuel pumps. Another develop- 
ment in the fuel system is the location 
of all fuel tanks in the wing outer 
panels where the dihedral gives a 
natural slope to the tanks, assuring 
positive drainage at all times, complete 
drainage of water to the large cast 
aluminum alloy sump at the lower end 
of each tank, and elimination of the 
possibility of water remaining in the 
tanks with consequent damage from 

Since time-saving is unquestionably 
the essence of air line maintenance 
economy, our development of the new 
Curtiss-Wright ‘‘Tell-Tale’’ system for 
automatically checking and indicating 
any malfunctioning of the major con- 
trols or instruments of the new 
transport provides the maintenance 
department with a new and valuable 
tool. While the operating advantages 
of this system have been described 
many times and are fairly well under- 
stood, the servicing benefits are not 
so well known. 

It is obvious however that a device 
which instantaneously checks on the 
correct operation of every engine and 
air control, and on the operation of 
the complete power plant under vari- 
ous conditions, provides the mainte- 
nance crews with a rapid bird’s eye 
view of its problems. Questions that 
formerly required hours to answer 
may now be checked in a minute or 

Our engineering staff has worked 
hard to achieve a new peak in main- 
tenance perfection ; they have con- 
centrated on providing accessibility, 
removability, interchangeability and 
simplicity on the one hand and to 
providing local strength and rigidity 
at every point on the other ; they have 
sought to speed servicing by eliminat- 
ing parts where many parts would 
complicate maintenance and by adding 
equipment which would short-circuit 
involved routines. 

The final result, affirmed by the re- 
sults obtained during the preliminary 
test period of the new Curtiss-Wright 
Substratosphere Transport, I believe 
is an airliner which will not only be 
valued by the air transport operator 
because of its Profit-Ability but will 
also merit of the praise of the main- 
tenance departments because of its 
Maintain- Ability. 
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0 You who arc interested in making aviation your life’s work must 
carefully consider the type of training necessary for success. You 
are doubtless thinking far ahead of your first job in aviation and 
realize the advantages of an education that trains you for eventual 
leadership. 

The curriculum of Parks Air College has been carefully designed 
to give you the broad training that will enable you to grow with 
the years and with the aviation industry. Parks equips you with 
the type of training that develops your capabilities for leadership 
and the acceptance of increased responsibilities following your 
first position. 

It is the aim of Parks to provide the aviation industry with a 
dependable source of new personnel, young men who are qualified 
for eventual leadership. That Parks achieves this aim is proven, 
not only by the important fact that the demand for Parks 
graduates usually exceeds the supply, but by the subse- 
quent careers of Parks trained men who have risen to posi- 
tions of leadership. 

If you are interested in growing with aviation, in preparing 
yourself for positions that bring increased compensation as 
well as greater responsibilities, it will pay you to analyze and 
compare the training offered by Parks Air College. Parks 
offers yon a college education in each of the four major branches 
of aviation — its four courses are: Professional Flight and 
Executive, Aviation Operations and Executive, Maintenance 
Engineering and Aeronautical Engineering. 
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MULTI-MOTORED INSTALLATIONS 
Specify Adel Ant-icing Pumps! 



PERFORMANCE DATA 


For export requirements — Max. Output 3.0 Four-Motori 
Imperial Sal. per hour per outlet @ 6-7 lbs. per Versatile, w 
sq. inch pressure. engine oper 

American Transport Operators — Max. Output enaine. 

1 .65 U. S. Sal. per hour per outlet @ 5 lbs. per 
sq. inch pressure. 

Direct Fuel Injection — Engine Priming and Start- 
ing Max. Output 5.0 U. S. Sal. per hour per 
outlet @ 5 lbs. per sq. inch pressure. 


Installations — (Model Illustrated) 
i output as above but for four- 
ion. Weight 3.2 lbs — only .8# per 

Wide Range of Capacities — The above range of 
capacities obtained through insertion of the 
stainless steel pumping sleeve required for capac- 
ity desired, all assemblies otherwise identical 
regardless of output. 
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Vibration 

( Continual from page 1 


the stiffening effect that the gyroscopic 
action of the rotating parts of the 
power plant has on the whole assem- 
bly, and the result is compared with a 
table of operating speeds. After al- 
teration of the mount system, the test 
is repeated to show what has been 
accomplished. 

Figure 3 (see Aviation, Jan. 1940, 
pg. 41) is a chart of a typical case, 
giving the gyroscopic correction and a 
list of resonances derived, with a com- 
parison with the operating ranges. 
The speeds at which parts of the 
structure and the accessories vibrate 
may also be listed. Results shown on 
the chart are usually supplemented by 
a flight test. 

By way of explanation, it will be 
well to state that coincidence of an 
operating range and a rough point or 
resonance point as indicated by the 
chart is not necessarily an indication 
that severe vibration will take place. 
This results from the fact that the 
point of application of a vibrating 
force greatly influences the effect it 
has. For example, the engine unbal- 
ance in a single row engine which pro- 
duces an oscillating force close to the 
plane of the center of gravity, would 
not be expected to cause severe vibra- 
tion a round the center of gravity. In 
a twin row, however, the unbalance 


Thus 


in opposite directions, 
couple or dynamic unbal- 


rougher, and 


the single row engine may be 


in another type of mount 

vibration. 

In such a flexible system as an air- 
plane, any change in the vibration of 
the power plant usually has a consid- 
erable effect upon that felt inside the 
cockpit and cabin. Through use of 
the proper mounting device on the 
engine, additional vibration reducing 
means may be dispensed with in many 
cases. Unfortunately, it is not always 
possible to provide the optimum condi- 
tions in this respect at the engine, and 
it thus often becomes necessary to use 
individual shock mounts for radio 
equipment, instruments, control panels, 
passenger chairs and tables, and the 
like. 

The common fault in the majority 
of installations is to make them too 
rigid, in which case the amplitude 
of the shock mounted object may 
actually be greater than that of the 


structure which supports it (Fig. 4). 

There is a very simple relation 
(Fig. 6) between the natural fre- 
quency of a shock-mounted object and 
its deflection on the shock mounts due 
to its own weight, which is useful in 
determining what type of suspension 
should be used. Figure 7 gives the 
reduction obtainable for a given ratio 
of resonant frequency to forcing fre- 
quency for the condition of no damping 
in the mounts, which is approximated 
in the usual types of shock mount at 
frequencies far from resonance. Use 
of these charts involves four simple 


(1) Determine or estimate the low- 
est driving frequency for which 
isolation is desired, and the 
amount of reduction required. 
A reduction of at least 5 to 1 
must be effected in order to 
cause any considerable improve- 

(2) From Figure 7, find the neces- 
sary resonant frequency to ob- 
tain the required reduction. 

(3) From Figure 6, find the static 
deflection necessary to give the 
resonant frequency found in 
step (2). 

(4) Choose a mounting device hav- 
ing the load-deflection charac- 
teristics specified in step (3). 

An example will serve to clarify the 
use of these charts. Suppose we have 
a radio weighing 10 pounds, which we 
wish to insulate from a strong vibra- 
tion at 25 cycles per second. The amp- 
litude reduction must be 15 to 1. The 
natural frequency of the radio on its 
shock mount must then be 6J cycles/ 
sec. (from Fig. 7) and the correspond- 
ing static deflection from Figure 6 is 
.25 inch. The initial rate of the shock 
mounts must then be approximately 
40#/inch, and any undamped device 
having that rate will give the 15 to 1 
reduction at 25 cycles/sec. 

The primary objection to the use 
of sufficiently flexible shock mounts 
has been excessive deflection under 
high load factors or in the presence 
of intermittent vibration of very low 
frequency. We may correct this 
deficiency by designing mountings in 
such a way that the deflection char- 
acteristic is moderately linear through 
the normally used range, but rises 
rapidly as the deflection increases 
further. A simple way of accom- 
plishing the same purpose is to provide 
a rubber bumper on any standard 
spring suspension, to limit the motion 
to a fixed maximum. 

While damping may normally be 
neglected in the design of shock 
mounts, it may be a very useful or a 
harmful quantity and its effects should 


be understood. The curves of figure 
4 are given for a definite amount of 
damping; Figure 5 has the same sort 
of curves for various amounts. It will 
be noted that damping reduces the 
amplitude at resonance, but increases 
it at higher frequencies. This curve 
applies to all simple vibrating systems, 
and may therefore be useful not only 
in design of shock mounts but also in 
reducing the vibration of fixed or 
semi-rigid parts for which shock 
mounting is not desirable. 

Damping for these purposes may be 
applied in a number of ways. In an 
ordinary shock mounting device we 
may make use of rubbing between dry 
plates or felt, or if it is constructed of 
rubber the necessary resistance can 
often be incorporated in that material. 
Pitot tube and antenna masts are very 
effectively treated by mounting them 
flexibly in such a way that when the 
mast moves, its extension inside the 
wing or fuselage rubs against a pad of 
felt or similar material. Damping is 
often extremely useful in treatment of 
bulkheads and panels that vibrate ex- 
cessively, and in this case it is nor- 
mally applied, as a coating or blanket, 
directly to the sheet. Paints, felts, and 
certain solid materials have been used 
successfully. 

Stiffening by reinforcement is often 
resorted to when parts begin to disinte- 
grate unaccountably, and as we may 
see by examining the possible reasons 
for failure, it may be the wrong thing 
to do as often as the right. If the 
affected parts are actually resonant, 
and are vibrating sympathetically with 
the engines or some other driving 
force, stiffening correctly applied may 
well serve to move them out of the 
resonant range. On the other hand, it 
may be seen from Figure 4 that de- 
creasing the stiffness serves the same 
purpose, and damping may be a simp- 
ler remedy. If, however, the part is 
actually being forced to deflect with 
a fixed amplitude, a reinforcement will 
usually increase the unit fiber stress 
and cause failure to occur more rap- 
idly. This is particularly true when 
there are discontinuities in the stressed 
part, as when a reinforcing member 
carries across only part of it and 

occur at its points of attachment. 
Fillets, gussets, and cowl sheets have 
often fallen into such a situation. As 
a general rule, excessive amplitude in 
main structural members is caused by 
resonance ; that occurring in non- 
structural parts or in auxiliary struc- 
ture is forced and should not be stif- 
fened. A vibration test on the ground 
will usually indicate what condition 
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can be obtained with less horsepower 
if dual-rotation propellers are used to 
replace a single-rotation propeller 
with the same total number of blades. 
Paraphrased, any given horsepower 
will effect higher velocity under the 
above propeller replacement condi- 
tions. The percentage gain in per- 
formance will increase with increas- 
ing forward velocity when dual-rota- 
tion propellers are used. 

Mechanically Driven 
Superchargers 

By Richard S. Buck 

Fifteen years ago, a supercharger 
used as standard equipment on an air- 
craft engine was considered a novelty, 
and, when used, it was mainly for the 
purpose of obtaining better fuel dis- 
tribution and overcoming the losses in 
the induction system. During the last 
ten years the performance of aircraft 
engines has increased tremendously. 
The increased use of the supercharger 
was inevitable in obtaining higher 
performance at altitude. However, the 
improvements in the octane value of 
fuels and the developments in engine 
cooling have permitted large increases 
in specific performance by means of 
supercharger boost. . . . 

The conventional aircraft engine 
supercharger consists of an entrance 
passage, an impeller, a diffuser, a dis- 
charge collector, and means for driv- 
ing the impeller. . . . 

The design of the supercharger en- 
trance passage is very important, 
since poor design at this point may 
ruin an otherwise efficient super- 
charger. . . . 

The impeller entrance passage 
should accomplish two things: de- 
liver air to the impeller entrance with 
a minimum pressure loss, and dis- 
tribute the air (and fuel if any) 
evenly over this impeller entrance. . . 

The simplest way of determining a 
suitable design of inlet passage is by 
model testing. This may be accom- 
plished by building models of the inlet 
passage, and connecting a blower to 
the model entrance. The exit of the 
model is then that portion of the 
supercharger passage in the plane of 
the impeller entrance. . . . 

It has been found that impeller tip 
speed often has a marked effect on 
supercharger efficiency. . . . Since 
the speed of sound varies directly as 


the square root of the absolute temper- 
ature, it is reasonable to expect that 
the injection of fuel into the air before 
it enters the supercharger and also a 
lowering of temperature due to in- 
creased altitude will lower the critical 
speed. This must be borne in mind 
if the superchargers are tested without 
the injection of fuel into the air up- 
stream of the impeller. . . . 

There are two major problems in- 
volved in the development of mechan- 
ically driven superchargers; first the 
problem of building a machine which 
will be as efficient as possible, and 
second the problem of making this 
machine fit the operating character- 
istics of the engine. 

The design of a supercharger re- 
quires a thorough knowledge of what 
happens through each part of the 
supercharger itself and this knowledge 
can only be obtained by previous 
research test. Supercharging develop- 
ment is handicapped by a general lack 
of information regarding the charac- 
teristics of internal combustion 
engines when operating at high alti- 

Brittle Lacquers as an Aid to 
Stress Analysis 

By A. V. do Forest and Greer Ellis 

The fracturing of brittle coatings 
has long been recognized as an ex- 
perimental method of checking strain 
distribution. Flaking of brittle mill 
scale at the yield point of local areas 
was used in the testing of the first 
wrought-iron bridges. More recently 
brittle resin coatings which will frac- 
ture within the elastic range of most 
materials have been developed to give 
good qualitative pictures of strain 
distributions. . . . 

The primary role of stress analysis 
is to check a design for the distribu- 
tion of the forces being carried. In 
many cases a number of alternative 
designs are available and the best or 
the cheapest is to be selected. To aid 
in this check, loads, simulating service 
conditions, often are applied to the 
structure and strains measured over 
the critical areas. . . . 

A broad definition of a brittle coat- 
ing is one which will fracture in re- 
sponse to strain in the structure 
beneath it. Brittle oxide scale cracks 
and flakes in an irregular pattern 
when the metal beneath it yields. It 
indicates areas of high local strains. . . . 

While the brittle coating is unaf- 
fected by compression strains as such, 
nevertheless it is possible to evaluate 

them by causing the coating to frac- 
ture from the relaxation of a compres- 
sion strain. The procedure is to 


place an elastic structure under maxi- 
mum load and then form the brittle 
coating on its surface. At the same 
time a calibration strip is loaded, with 
its coated surface under compression, 
in the calibrator. The test is run by 
relaxing the loads from their maxi- 
mums on both the calibration strip 
and the structure in a manner very 
similar to the evaluation of tensile 
strains by the addition of loads. 


Control Devices for Boundary 

By E. A. Stalker 

University of Michigan 

There is about every body im- 
mersed in a moving fluid a thin layer 
of retarded particles called the bound- 
ary layer. To it can be charged more 
than one-half of the accidents in air- 
plane operation, chiefly because the 
phenomena in this layer causes loss of 
lateral control. 

If the boundary layer is at the basis 
of numberable airplane accidents, upon 
it the attack should be concentrated. 
The cure for stalls and spins lies in 
controlling the boundary layer and 
even if no other advantage accrued 
than that of adequate lateral control 
the result would be worth the cost 

It is not, of course, possible to 
relieve the air of its viscosity but pos- 
sibly something equivalent to that 
might be done and so restore the hope 
of achieving the promise of the invi- 
soid fluids, which is a maximum lift 
coefficient some six times higher than 
that of a plain wing. . . . 

Energizing the boundary layer by 
blowing is more expensive of energy 
than removing the layer by suction. 
Where blowing is employed it is best 
to use a number of slots with a large 
volume flow at low pressure. . . . 

Blowing slots are particularly satis- 
factory for lateral control for then 
the reaction from the discharged air 
counteracts the added drag from the 
added lift. . . . 

The need for efficient blowers for 
boundary layer control suggests a 
study of existing machines in the light 
of modern fluid and, in particular, of 
boundary layer theory. One is im- 
mediately struck with the crudeness of 
most blowing machinery, at least for 
moderate pressures. Centrifugal 
blowers of this type have almost no 
streamline parts but are composed in 
many instances of angle irons and 
flat plates. Even the impeller is 
often so constructed. The designers, 
of course, are not unaware of this 
crudity and justify it on the basis of 
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performance of the complete airplane. 



510 Pages, 300 Illustrations, $4.50 



AVIATION 


Fundamental principles of 
Airplane Design 

Airplane Engines 
Aerodynamics 
New Third Edition 

The Airplane and its Engine 


C. F. TAYLOR and S. OBER 
Massachusetts Institute of Technology 
pages, 5?6x8 276 illustrations, £3.00 




New information included: 
— controllable pitch propellers 
— army system of blind landing 


meter and the “Autosyn” syste 
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Big Machining Jobs! 

illustrated. for machining parts for 
airplane engines, few aircraft o 

jobs are too big or too delicate for Govro-Nelson. This 
Ports entrust^ to us such a large part of their precision 
• Write Us Concerning Your Requirements! 

_,THE 

Gowo-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 



McGraw-Hill Line 


* What Fields Do You Want To Reach? • 

^Aviation 









Look it up 
in 

Eshbuch 
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principles of mathematics, 
physics or chemistry; proper- 
ties and uses of engineering 
materials; mechanics of solids 
for mathematical and physical 
swer, as do thousands of other 


1081 pages; 1H b «H; >76 illus.; Si-00 

HANDBOOK OF 
ENGINEERING 
FUNDAMENTALS 

Order a copy on approval 

JOHN WILEY & SONS, INC., New York 








Sewice 

Oft 

PISTONS 

We are organized and 
equipped to serve your 
piston needs completely 
and promptly. Speed 
without haste marks 
our production of alu- 
minum alloy aircraft 
pistons. And while we 

schedules, we are main- 
taining our quality too 
— in making alloys, in 
pouring castings, in heat-treating them and 
in machining them — all in our own plant. 

RAY DAY PISTON CORPORATION 

Allotypes o/ Aluminum Alloy Castings of Aircraft 

West Warren at Walton • Detroit, Michigan 


If it's Ray Day it's Grade A 




What’s NEW in Flying? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc. — 

Mail Coupon Now . 


AVIATION 

330 W. 42d St., New York City 



thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 

No Money Needed 

Use the convenient coupon at left. 
No money needed now. We will 
bill you. But don't miss another val- 
uable issue of AVIATION. Make 
sure you receive it each month by 
• filling out and mailing us the coupon 
I at once— NOW. 


Aviations 


MARKET PLACE 

CLASSIFIED V V ADVERTISING 

RATES: UNDISPLAYED, 10 cents a word, minimum *2.00. DISPLAYED, $6.00 per inch. Contract rates on request. 
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Curtiss Fledging 
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Used Planes— General 
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Engines & Parts 
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Larsen Aircraft Corp.! Amltyville. ij 



Equipment & Products 

vatif l owned^neMr L damaaed R ?i«truments 

IlSliiil 

HKHm 




AVIATION S MARKET PLACE 




ISillSlii 


TJSS-. SSU'-'-- s 










AVIATION'S MARKET PLACE 


Where To Buy 

(SUPPLEMENT) 





HEATH AIRPHONES-For 

JT\ \ 

EASIER INSTRUCTION! 

su&ss? aac* ‘ssssr 'Jss&as 
ONLY $5.00 MENS# ™* 

K ST. Heath Products Soves You Money 
HARBOR. MICHIGAN 

HEATH CO. ™ 

P H E N I X 

AIRPLANE DOPES 

CLEAR and PIGMENTED 
PHENIX AIRCRAFT PRODUCTS CO. 
554S Main St. Williemsvilla, N. Y. 


TITANINE INC. UNION, N. J. 

Fuse Post 

Bob 

I.ITTELFUSE^INCORrORATED ^ 

TAIL WHEEL with BRAKES 

«£S1 



^r^TTsaSS American Flea Ship 

The 

WHERE TO BUY 
SECTION 
of 

“AVIATION” 

supplements other ad- 
vertising in this issue 
with these additional 
announcements of prod- 
ucts and services essen- 
tial to modern aeronau- 
tical work. Make a habit 
of checking this page 
each issue 

Departmental Staff 

AVIATION 

COPY 

For 

"WHERETO BUY" 
Advertisements 

In the 

APRIL ISSUE 

Required by 

March 19th 
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TRUSTWORTHY FACES. 




ELECTRICAL TACHOMETERS 
OIL TEMPERATURE INDICATORS 
CARBURETOR TEMPERATURE 
INDICATORS 

CYLINDER TEMPERATURE 
INDICATORS 

AIR TEMPERATURE INDICATORS 
RADIO COMPASS INDICATORS 
BLIND LANDING INDICATORS 





Weston 


Aircraft Instruments 



LIGHTEST OF ALL STRUCTI 


.L METALS 





Autosyn Dynamotor 


Three Unit Standard 
Control Box 


Low Voltage Filter Box 


The increased need for power supply units of greater output and 
proved reliability, occasioned by the increased demands of radio 
communication and other electrically operated accessories, has 
inspired the development of Eclipse power supply units for all 
types of operating conditions. Dependable design, minimum weight 
and automatic features of regulation enable Eclipse generating 
equipment to meet the most exacting standards of military, com- 
mercial and private aircraft throughout the world. Information on 
other power supply units of various capacities available on request. 


Radio Dynamotor 


ECLIPSE AVIATION 

DIVISION OF 

BENDIX AVIATION CORPORATION 

BENDIX, NEW JERSEY, U. S. A. 


Voltage Booster Dynamotor 


Three Unit Detachable 
Control Box 


750 Watt Battery Charging 
Generator 


1500 Watt Battery Charging 
Generator 





